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FOREWORD 


The information summarized in these proceedings was presented 
at the Cottonseed Processing Clinic held at the Southern 
Regional Laboratory, New Orleans, La., March 9210, 1953; 


This Cottonseed Processing Clinic, a working conference, was 
called jointly by the Bureau of Agricultural and Industrial 
Chemistry and the Valley Oilseed Processors Association. ‘The 
program for the first day was arranged and conducted by staff 
members of the Southern Laboratory, and for the second day by 
officials of the Association. . 


Staff members reviewed the laboratory research program on 

- cottonseed and cottonseed products with particular emphasis 

on the relation and application of research results to the 
practical operating problems of the industrial processor. The 
Association speakers were particularly concerned with the cleaning 
of cottonseed and linters. Aig 
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* 
* The statements contained in the speeches repro- * 
* --duced in these proceedings of the conference * 
% are those of the speakers and do not necessarily * 
* indicate or reflect the views and beliefs of — * 
% the USDA. % 
* x 
* No information in this report should be :repro- * 
‘x ' duced, or used in any way, without specific * 
% permission from the author or organization + * 
* involved, * 
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~5. 
OPENING. REMARKS 


By 
C. H. Fisher, Diregtor 
Southern Regional Research Laboratory 


Just a year ago I had the pleasure of welcoming you to the First Covton- 
seed Processing Clinic which we held at the Southern Regional Research Labora-~ 
tory in cooperation with your association. Today, as a result of the very 
fine cooperation between the officers and members of the Association and the 
Laboratory Staff, I again have the pleasure of welcoming you to the Laboratory 
and of telling you that we are happy to have you with us. 


Our first clinic demonstrated to us that this type of cooperative effort 
is a valuable means for the exchange of ideas and information and for defining 
pressing industry problems and in developing programs for their solution. To- 
day, I would like to mention briefly the progress which has been made on some 
of these problems since the first clinic. The entire effort now being expenced 
to provide improved cottonseed meal on a commercial scale is enormous. This 
investigation which is being conducted in cooperation with experiment stations, 
the National Cottonseed Products Association, the cottonseed processing in- 
dustry, and other bureaus of the Department of Agriculture, has pointed the 
woy to more extensive utilization of cottonseed meal as a source of protein 
in swine and poultry rations, as well as in feed for cattle. 


Two major equipment manufacturers are offering the filtration-extraction 
process to the industry. One "packaged" filtration-extraction plant is under 
construction at Greenwood, Mississippi, and is scheduled to be in operation 
sometime in 1953. 


The cleaning of cottonseed and linters, which will be part of the program 
for this second conference, was pointed out by representatives of the Valley 
Oilseed Processors Association. In an initial investigation, a member of the 
Laboratory staff has made a survey of a limited number of oil mills, users of 
linters, and others and prepared a preliminary report for consideration at 
THis, Clinic. 


In drawing my remarks to a close, I should like to thank the officers 


of the Valley Oilseed Processors Association and members of the Southern 
Regional Research Laboratory staff for their help in arranging the conference. 


Please let us know if there is anything we in SRRL can do to make your 
visit in New Orleans more pleasant and convenient. 


KHEKHEE HE 


6. 
RESPONSE 
By 
W. B. STONE, PRESIDENT 
VALLEY OILSEED PROCESSORS ASSOCIATION 
Thank you, Dr. Fisher for a welcome. 


On behalf of the Valley Association and all those who are here today from 
the cottonseed industry I want. you to know that we are very happy to be with 
you again at this second annual Cottonseed Processing Clinic, which has been 
made possible by your cooperation and that of your associates here at the 
Southern Laboratory. 


We appreciate the vast amount of work the Laboratory has done in preparing 
the program which you are about to present. : 


We also appreciate the handling of hotel reservations for all those _ 
attending this meeting. 


I believe that I speak for all those who attended last year's Clinic 
when I say that it was most interesting and informative. We are indeed 
fortunate to have the cooperation of the Southern laboratory and its Staff to 
assist us in solving some of our processing problems and in helping us to 
Produce new and better products through their research work. 


We want to thank Dr. J. W. Dunning, of Cleveland, Ohio, for being with us 
and taking part in the program today. 


We also want to thank Mr. M. D. Wocdruff, Mr. Alien Smith, Mr. Dick Taylor, 
Mr. F. M. Wells, Mr. M. Cc. Verdery, Mr. Lucian Cole, Mr. T. P, Wallace, Mr. F. L. 


Gerdes, and our Research Committee Chairman, Mr. Ralph Woodruff, for the part 
they will take in tomorrow's program. — 


I would also be amiss if I did not take this occasion to thank the Secretary 
of our Valley Association, Mr. C. E. Garner, for the very important part he has 
played in helping to arrange this program. ea 


It is gratifying to see so many friends and members of our industry present 
here this morning. We know you will learn something worth while from the dis- 
cussions here, 


We assure you, Dr. Fisher, that we appreciate the interest you and your 
associates are taking in our behalf. We know we will take home some valuable 
ideas from this mkéting. 


We sincerely hope that this Cottonseed Processing Clinic will continue to 
be an annual affair. 


Thank you. 


SOUTHERN REGIONAL RESEARCH LABORATORY 
PRESENTATIONS ON COTTONSEED RESEARCH 


AND 


GUEST DISCUSSIONS OF INDUSTRY PROBLEMS 


Lp 


The Research Program of the Bureau on Cottonseed 


Research on the 


by 
T, By Hopper 


Southern Regional Research Laboratory 


processing and utilization of cottonseed is not a new 


interest of the Bureau of Agricultural and Industrial chemistry. For example, 
the National Cottonseed Products Association has maintained a research fellow- 
ship in the Bureau for more than 25 years. With the organization of the 
Regional Research Laboratories, the effort was enlarged to constitute a com- 
prehensive program of research that is now conducted in three divisions of the 


Southern Laboratory: 


the Oilseed Division under A. M. Altschul; the Engineering 


and Development Division under E. A. Gastrock; and the Analytical, Physical- 
Chemical, and Physics Division, of which I am the Head. 


In planning the 
to problems of basic 


present program attention hes been and is being given 
and immediate importance. The composition and varia- 


bility in composition of cottonseed has been investigated to provide basic 
information. Efforts have been expended to improve the storageability of 


the seed, 


The problems of 


processing the seed for oil and meal have been surveyed 


and critically examined. Hence, attention has been directed to the prepara- 


tion of the seed for 


processing by hydraulic, screw-pressing, and solvent 


extraction. A filtration-extraction process for oil recovery, recently 
developed, has received a large amount of public interest and attention. 


Much background 


research has been completed in regard to the processing 


conditions required for the production of meals of greater nutritive value 
and of oils of higher quality. In this connection the operation of several 
commercial mills have been surveyed and the properties and reactions of 
gossypol examined. Currently, additional attention is being given to the 
development of a practical laboratory for predicting the nutritive value of 
the meals. The factors influencing oil color are being investigated, 
especially screw-pressed oils. 


The refining, hydrogenation, and winterization of oils have been the 
subject of oa number of past and current researches. Methods of refining have 
been examined particularly. 


Within the past 
modifying cottonseed 
A recent development 


year efforts have been increased on reacting and 
fatty acids in a search for new uses for new fat products. 
is the production of acetoglycerides which give promise of 


use as flexible coatings, in global spreads, and as plasticizers, 


ars 


The preparation of fats and oils for use in the formulation of fat 
emulsions for intravenous injection is under investigation with funds provided 
by the Office of the as icin General, 


. The research at the Eastern Laboratory on animal fats and at the Northern 
Laboratory on soybean oil are both directly and indirectly contributing to 
problems of utilization of cottonseed oil. 


Fundamental research on the chemical composition and physical properties 
of cottonseed and their products will continue to receive consideration. ‘The 
results lay the basis for development of applied nature. 


The use of cottonseed meal in baked goods is being investigated in a 
research contract with the Okmulgee Branch of Oklahoma A and M. 


The direction of the program in the future will be guided by the best 
advice and information we can obtain and will be aimed at solving the problems 
of greatest urgency and economic value. : 


KREKEK 


RESEARCH ON CONDITIONS OF PROCESSING COTTONSEED 
TO IMPROVE THE QUALITY OF OIL AND MEAL 


BY 


A. M. Altschul 
Southern Regional Research Laboratory 


For many years most of the progress made in improving cottonseed processing 
was in the development of improved equipment designed to increase capacity and 
yield of oil. Attention given to quality of the products was secondary to that 
given to increased yield of products and reduced cost of processing. In more 
recent years increased attention was given to the effect of processing conditions 
on the quality of the oi1; but until only very recently the nutritional quality 
of cottonseed meal as affected by processing conditions received relatively 
little attention. With the increases in population and the reduction in number 
of workers available for agriculture, pressure has been increasing to derive the 
maximum benefit from the acreage now available and in use for agricultural 
production. This maximum benefit can be achieved only if products of the highest 
quality are produced from the agricultural raw material. For this reason, 
attention is now being directed not only to improving the yield and efficiency 
of processing of cottonseed, but also to modifications in processing conditions 
to yield both oil and meal of highest quality. 


The nutritive value of cottonseed meal, to swine and poultry, depends upon 
two factors: 


1. Low concentration of interfering substances (gossypol and related 
~~ materials). 
2. High protein value (cottonseed protein, like other oilseed and cereal . 
proteins is damaged by excessive heat and is made unavailable to the 
animal). 
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The Seuthern Regional Research Laboratory undertook in cooperation with 
industry and nutrition experts to reinvestigate the nutritive value of cotton- 
seed meal as affected by conditions of processing and to develop, if possible, 
modifications or changes in processing conditions to produce meals of improved 
nutritive value. To do so, it was necessary to determine the effect of different 
variables in the processing operation, such as conditions of cooking, conditions 
of pressing, type of solvent used in solvent extraction, etc., on the nutritive 
value of the meal. With this information it should be possible to develop new 
and improved methods of processing and new types of equipment to produce the im- 
proved meal. meals . 7 gee heh 


It was soon clear that any change in processing conditions which affected the 
quality of the meal would likewise affect the quality of the oil.. Furthermore, 

it became evident that it should also be possible to improve the. quality of the 
oils by changing processing conditions, and that there probably existed a set of 
conditions which would simultaneously improve the quality of both the oil and the 
meal. Therefore a program of research which began as an effort to improve the 
nutritive quality of cottonseed meal through processing was of necessity. broadened 
to a comprehensive program of investigation of the factors affecting the quality 
of the oil and meal and the development of a process which would simultaneously 
improve both. 


The research being conducted at the present time is based upon the demonstration 
by this laboratory in cooperation with the cottonseed industry and nutrition 
investigators of these two facts: 


1. Cottonseed meal is a variable nutritional material for swine and poultry. 
The value depends to a large extent upon the conditions of processing. 
Cettonseed meals having the same nitrogen, fiber, and oil contents, differ 
widely in nutritive value when they have been subjected to different 
temperatures during processing. 


2. Cottonseed meal when properly processed has a high nutritive value and can 
be fed freely to poultry for chick growth and swine. These facts were 
demonstrated by (1) producing meals of high nutritive value experimentally, 
by the screw-press process in commercial mills under controlled conditions 
where meats of low moisture content were not heated above 200° F. before 
being put through the barrel of the screw press, and (2) preparing a special 
meal in the pilot plant of the Southern Laboratory under conditions where 
gossypol was extracted without applying excessive heat during any part of 
the process. In chick and hog feeding experiments the growth rates with 
these meals ranged from 30 to 40 percent better than with some commercial 
meals. ag . 


These demonstrations have reopened the entire question of the effect of con- 
ditions of processing on the quality of cottonseed meal and have awakened _ 
considerable interest among research workers in state and federal agenciés, 
industry, and the National Cottonseed Products Association. Out of this has 
developed a comprehensive cooperative program of scope large enough to deal with 
the problem adequately. . 


an Ye 


The low temperature screw press meals which were found to be very suitable 
for use in poultry feeds were produced on an experimental basis in commercial 
mills. Three difficulties were found with this process which would prevent its 
immediate acceptance by the industry. These are: (1) reduction in through-put 
of the press by use of low temperature cooking, (2) increase in fines, and (3) 
increase in the color bodies in the oil which increased the risk of color re~ 
version in the crude oil upon storage for periods of a month or so. Research 
is continuing to develop means of overcoming such objections to low temperature 
screw-press operation. Meanwhile vy calling attention to this information, the 
‘cottonseed industry is being encouraged to seek practical means of lowering the 
processing temperatures wherever possible. The lines of work that must be pursued 
to solve this complex problem are gummarized as follows: 


(a) In cooperation with nutrition investigators: On a limited basis, standard 
meols and specific blends of meals are being furnished to nutrition investi- 
gators to solve nutritional problems, such as: (1) ‘ devebopment of means 
of reducing egg yolk discoloration or eliminating it as a result of che 
small amounts of free gossypol remaining in the meal; (2) determinavion 
of the effect of the quality of cottonseed meal when it is blended with 
other sources of protein such as soybean meal; and (3) determination of 
the exact amount of lysine needed to improve the nutritional quality of 

cottonseed meals and the relationship between the boost given by lysine 
supplementation and the type of processing history that the meal has been 
subjected to. 


(b) Survey of commercial processing: The very interesting results that have 
been obtained with several prepressed meals indicate that this process 
should be carefully investigated. Therefore plans have been made to 
survey the prepress operation in mills selected to be representative of 
the entire cotton processing area. Samples of meal and oil are being 
taken throughout the process and analyzed in the laboratory and samples 
of the meal will be evaluated for nutritional purposes. The results of 
this survey should provide rather complete evaluation of current commercial 


practice in the prepressing operation. 


(c) Laboratory study of cooking: The theory of cottonseed processing 
described in the preceding section indicates that one of the most critical 
operations in cottonseed processing affecting the quality of the products 
is the cooking operation. Therefore a comprehensive laboratory research 
program on the variables in cooking is underway. This includes the study 
of the effect of moisture content, including relatively high moisture eontent, 
on the quality of the meal and oil, effect of temperature of cooking, and 
the effect of addition of chemicals during the cooking operation. 


(d) Nature of bound gossypol: Closely related to this study is an investigation 
inthe laboratory of the nature of bound gossypol in commercial samples of 
cotconseed meal. This study is designed to determine the different types 
of bonding that take place between gossypol and constituents of the meal 


during cooking and the properties of these different bonds. 


(e) Pigments of cottonseed oil: Because the pigmentation of the oil is 


critically affected by processing conditions a study has been initiated 
to isolate the pigments in cottonseed oil and to study their properties. 
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(£) Initial content of gossypol in seed; The initial content of gossypol 
- varies with samples of cottonseed, depending upon variety and upon the 
location of growth. A study has been commenced on the effect.of the. 
original gossypol content on the quality of the meal. and oil when produced 
by standard conditions of processing in the laboratory. | 
(g) Chemical measure of nutritive value; Model reactions between gossypol 
and cottonseed proteins are being Studied to determine the effect of 
cooking on the proteins and other constituents of cottonseed. This is 
designed to achieve a greater understanding of the type of reactions that 
result in a variation in nutritive value and to try to arrive at a chemical 
measure of nutritive value which will be more reliable and-which will give. 
closer correlation with actual nutritional’ measurements than the previous 
methods which have been proposed. | 


Some of the commercial meals now available are undoubtedly superior to the 
average of meals produced by the entire industry ond more suitable for swine and 
poiltry feeding. ‘The surveys now in progress will establish whether prepress 
meals are generally superior to other types of cottonseed meals. Screw-press 
meals which have not been heated over 200°... prior to screw-pressing have been 
fed to chicks and hogs and have been entirely satisfactory as a source of protein. 
Wide spread utilization of this latter discovery must await successful completion 
of fundamental research on the cooking process and development of better methods 
of refining the oil produced by such a process: ‘These laboratory researches 
are under way. 


This work is carried out with the full cooperation of the National Cotton- 
seed Products Association, its member mills, State Experiment Stations and 
Federal Agencies. . 


The Educational Service of the National Cottonseed Products Association 
has purchased quantities of specially processed cottonseed meal for distribution 
to nutrition investigators in State Experiment Stations. -It has sponsored 
jointly with .the SRRL formal and informal conferences to discuss progress of 
the program and plan future work and has paid for travel of many who have 
attended these conferences. * It has supported nutrition research at State 
Experiment Stations on cottonseed meals produced as part of this program. The 
Association has also supplied fellowships to this laboratory to support this 
program. 


A dozen individual mills have actively cooperated in producing special meals 
for this program. hes 


Cooperation in nutrition aspects of the program has included research 
workers in the experiment stations of California, Texas, Arkansas , Louisiana, 
Florida, North and South Carolina, and Georgia; nutrition experts in the Bureaus 
of Animal Industry, Human Nutrition and Home Economics, and Dairy Industry, and 
investigators or several commercial mixed feed manufacturers, as well as manu- 
facturers of amino acids. . be 


213- 
Discussion 


Dunning: In your studies on the effect of temperature on meal, did any take 
into account the effect of moisture before the screw press? 


Altschul: Yes, they did. Work was done by Dr. Thurber and Mr. Vix., They tried 
to combine the hydraulic type cook with the screw press operation. The 
quality of the meal was not good but the quality of the oil was. 
excellent. We concluded. therefore that we have not found a set of 
conditions at which low temperature-moist cooking will give quality 
of meal equal to low temperature-dry cooking. 


Verdery; What quantities of meal do swine and poultry consume? Probably more 
than cattle. 


Altschul: Yes, swine and poultry do consume more meal than cattle. The poultry- 
turkey market in California brought high prices for meal.....One, year 
in Texas , they exported 100,000 tons of cottonseed meal and. imported 
100 000 tons of soybean meal presumably to.take care of the poultry 
feed demands in Texas. The swine-poultry market is one worth fighting 
for. This is a point to consider -- the dairy stock and cattle have 
complicated stomachs with the result that they can eat what swine and 
poultry cannot. Ammoniated compounds and urea are used as part sub- 
stitutes in feed for cattle in proportions, up to 30% of feed. Cotton- 
seed meal as a result is facing increasing competition from these 
compounds. It is not only necessary that we try to create new markets 
but that we maintain the present one. New cooking techniques indicate 
that it is possible to make oa meal of low gossypol content suitable 
for feeding. 


EXPELLER PRODUCED COTTONSEED OIL VERSUS HYDRAULIC PRESSED COTTONSEED OIL 


By 
Wales. Newby* and E. D. Giles 
Cotton Products Co., Inc. 


This is a study of the relative bleaching quality of commercial refined 
‘cottonseed oil which is produced on refining expeller produced crudes, as com- 
pared to the quality obtained from hydraulic crudes. The term expeller is used 
here to designate all types of mechanical screw pressing and bears no relation- 
ship to trade names. It isa preliminary presentation assembled for discussion 
during the cottonseed clinic of The Valley Oilseed Processors Association at the 
Southern Regional Research Laboratory. It is planned to use. the same data for 
the development of a more detailed publication at a later date. 


General Principles 


It has been generally conceded in refinery laboratories, and throughout the 
industry in general, that cottonseed oil produced by expeller pressing is some- 
what less bleachable than is hydraulic produced oil from the.same grade of seed. 
What is perhaps not so well known, however, is that the bleachability of refined 
oil produced commercially from expeller crudes is often much poorer even than is 


*Presented by Mr. Newby 


ah. 


indicated by the standard laboratory tests. -In other words, the laboratory re- 
fining color, which is used as a settlement basis, is a fairly good indication 
of the bleachability of hydraulic cottonseed oil, but often fails to predict a 
very poor bleachability for an expeller produced oil. - : | 


This question‘of bleachability is of paramount importance to the refiner 
and becomes more so every day. Unfortinately, this fact is not taken into 
consideration in the trading rules covering transactions in cottonseed oil, a 
shortcoming which badly needs correcting although it is a deciding factor in 
soybean oil trading. ‘ ' a 


In the past, the relatively poorer bleachability of expeller oils was of 
less importance since only a small proportion of the total cottonseed crop was 
crushed in mechanical presses. Prior to 1949 less than 10% of the tanks arriving 
at one refinery were of mechanical press origin, whereas, in 1952 the proportion 
was 21%. So long as nine tanks of hydraulic oil were available to mix with one 
tank of expeller oil, the relatively poorer quality of the expeller oil was not 
so noticeable. But, as the proportion of expeller oil becomes greater, its poor 
bleachability becomes a serious problem. : 


Even though the poor bleachability of mechanically pressed oil does not 
reduce its settlement value under the present inadequate trading rules, it 
nevertheless behooves the operators of such equipment to become aware of 
bleachability requirements and to produce as bleachable an oil as possible. 
Because, cottonseed oil is today faced with ever increasing competition from 
other oils, some of which are much more easily bleached. So that, if the 
present trend to mechanical pressing of cottonseed should increase the average 
refined bleached color of commercial cottonseed oil, these competitive oils 
would gain a decided advantage with the consumer who demands whiter and whiter 
products. This could easily reduce the market for cottonseed oil. 


Experimental Date 


As a basis for comparing the quality of expeller and hydraulic oils, 45 
typical tanks of expeller oil were chosen. These 45 tanks represent the entire 
receipt of expeller oil at one refinery during the period of July lst, 1952 to 
March Ist, 1953. This does not mean of course, that only 45 tanks of this type 
oil was refined, but that the’ 45 tanks chosen’ includes at least one tank out of 
each days receipts from each supplying mill. The supplying mills were scattered 
over 5 states; Louisiana, Texas, Mississippi, Arkansas, and Missouri. 


For comparison to these 45 tanks of expeller oil, 45 tanks of hydraulic: oil 
were chosen to represent as nearly as possible oil from the Same area, received 
during the same week, and having approximately the same FFA. Obviously, there 
are some cases in which the comparison may be unfair, simply because the nearest 
hydraulic mill, to a given expeller location, may be seventy five or one hundred 
miles away, and seed of the same free fatty acid may vary widely in character- 
istics within less distance. However, since the trends are the same in all 
cases, whether tie comparative mills are very close or not, it is- believed that 
the overall picture is accurate, ° dos, Sa 2 ve hg pO: 
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In Table I are shown the Laboratory Settlement Color, the Official Bleach 
on the Laboratory Settlement refining, and the Official Bleach on the actual 
refined oil obtained by commercial refining. The commercial refining was done 
in a modern two step system in which first sodium carbonate and then sodium 
hydroxide solutions are used. 

I 


Comparing the averages in Tablet it may be seen that, although there was 
very little difference between the average colors of the two types of oil, 6.0 
against 5.5, there is a decided difference in their bleachability. The average 
expeller oil would not produce a bleachable prime summer yellow oil, even by 
laboratory standards, and the average bleach of the commerically refined oil 
was 4.4; very poor indeed for a 6.0 refined color. ‘The comparable results on 
hydraulic oils, however, were quite good. ‘The average bleach on laboratory 
refinings was 1.9 and commercial refining almost equalled this with 2.5 u- BY 
comparing the individual results it can be seen that although they vary in degree, 
they all show the same trends as the averages. — 
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This same fact may be demonstrated in a different manner by referring to 
Figs. l and 2. The difference in slope of the two lines shows the difference 
in relation of laboratory color to commercial refined oil bleach found on the 
two types of oil. While the difference in numbér of individual tanks which 
automatically fall in the B.P.S.Y. range illustrates clearly just. how much more 
poorly the expeller type does bleach after commercial refining. 


From these comparisons it can be seen that; 


(1) Average Mechanically pressed cottonseed oil, as produced today, is less 
bleachable than comparable hydraulic oil when refined by the standard laboratory 
techniques. 


(2) When commercially refined, the difference is greater still. The spread 
between Laboratory and plant being more than twice as great for expeller as for 
hydraulic. 


There is one encouraging factor which can be found in the comparisons listed 
in Table I. That is, the fact that some of the expeller oils are so much better 
than others. This would seem to indicate that it is possible to operate mechani- 
‘emi presses in such a manner as to obtain very nearly, if not exactly, hydraulic 
quality oil. The whole trouble may well be in the fact that the present trading 
basis does not adequately characterize expeller oil,, so that no concerted — 
effort has been made by mill operators to produce a more bleachable oil. It is 
hoped that this communication by showing, for the first time, just what grade 
oil is obtained by commercial refining of expeller ecrudes, may stimulate 
interest in improving the overall quality of this type Olds 


Sh Tet 
Discussion 


Moore: Would the ase: type of refining process, using straight sodium 
hydroxide, have shown the same commercial results? 


Answer; This has been investigated and the answer is, "Yes", the trends are 
the same although the degree is less." In other words the average commercial 
bleach in Table I would be reduced to probably 3.5 instead of 4.4 by straight 
, sodium hydroxide refining, but this’ would. still leave the average experler 
I. not deliverable on BPSY contracts. a 


Allen Smith: Is anything known of the actual operating Sade ha in. the: 
mills delivering the individual oils? 


Newby: No, BaL ‘beyond the fact that the mills listed as expeller, used some 
type of mechanical presses. Undoubtedly, some of the mills are using anti- 
quated equipment and outdated methods, but the same thing is true of the 
hydraulic mills used as a comparison. Also we have checked on individual 
mills, and so far, have been unable to find any correlation between the trade 
name of the equipment used and the quality of oil received. And, even more 
disappointing is: the fact that the alleged most modern of the expeller mills, 
is not. one of those producing the best oil. 


Wells; Is the poor red color for expeller oils connected with the reversion 
of color in the storage of gitar j 


Newby: Probably, in some cases at least, although no definate data are avail- 
able on the individual oils used in this study. 


Stokes; Has there been any difference in nut ritive value between high and. 
low red color oils? Ki 


Altschul: No -- not so far as we know. 
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REVIEW OF PILOT-PLANT EXPERIMENTS ON RELATIONSHIP 
OF CONDITIONS IN PREPARING COTTONSEED TO PROCESSING 
EFFICIENCY AND QUALITY OF PRODUCT 


By 
E. A. Gastrock 
Southern Regional Research Laboratory 


Since this talk concérns preparation of cottonseed it might be well to 
define preparation. We will assume it to include all operations between 
storage and extraction but that does not mean we will not mention storage or 
extraction for two reasons: 


First, storage and storage conditions affect every operation that follows 
and second, the principal reason for studying and trying to understand 
preparation is a desire or need to improve processing efficiency, yield, and 
quality of products, and to reduce operating costs. 


It would help also if we could define cottonseed but like "the way of 
aman with a maid" cottonseed is difficult to understand and more difficult 
to explain. 


Cottonseed as a raw material varies from year to year in quantity, 
quality, and value. In quantity it is geared to the production of cotton. 
Major planting decisions regarding acreage and size of crop are based on the 
fiber rather than the seed. So the size of the cottonseed crop is not 
independently determined. ™ 


The quality of the cottonseed crop depends upon the variety grown, 
the location and the weather conditions and the various practices during 
planting, growing, harvesting and ginning. All of these affect storage, 
preparation extraction and soon. The choice of variety of seed is again 
made on the basis of the fiber produced, or whether a certain variety will 
grow in a given area, rather than on the yield or quality of the Seed. | 


The value of the cottonseed crop is also variable. Its quantity and 
quality having been decided for reasons largely extraneous to cottonseed, it 
enters the market each year in competition with other oilseed materials and 
faces @ variable demand and yield of utilization for each and every one of 
its products which, except for hulls and meal, are not interrelated. Meal 
and hulls are used largely for animal feeding, oil for human food, soaps, 
and industrial products, and linters for upholstery, felting, and chemical 
cellulose. . ; 


a = 


in value, and in quality. 


The products of cottonseed vary also in quantity per ton of cottonseed 


The quantity of products per ton of cottonseed is determined for each 
mill by its physical equipment, the quality of the cottonseed, and the 
technical skills of the operators ; ‘however’: for any mill desired high yields 
of any product must be balanced against tHe cost of such high yiclas in terms 
of actual expense and output, For ‘example, desire for a greater oil yield 
focuses attention on material balances’ which indicate where each pound 
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of oil, bought originally as seed, is finally distributed. It brings about 
efforts to reduce oil content of hulls, linters, and meal and to reduce any 
other loss of oil. 


‘The velue of the products eset eae neta quality and on competition 
with other ‘similar REOSUC ES: 


scorer eee may lower prices and demand may raise them. In general. 
wide fluctuation occurs in the value of all of the products from one year to 
the nexe. 


The quality of the products is influenced largely by initial seed 
quality.but is also profoundly influenced by: . 


des arene. 

2. Preparation ,. 

3. Processing methods ite for extraction, 
4. Holding conditions,.after extraction and 
5. Product processing methods used. 


The above are largely a to O11 quality but also apply to linters and 
meal. . 


The chart shows the various operations between storage and oil extraction 
that are included broadly under preparation. Some general conclusions will be 
. given regarding the various operations based on pilot plant work at this 
Laboratory and on work done in cooperation with cottonseed mills. Five pro- 
cesses are covered in the chart: hydraulic and screw pressing, and solvent 
extraction by the direct, pre-press and filtration-extraction methods. As [I 
discuss the various operations under preparation, it may be convenient to 
keep the chart before you for reference. The X's on the chart mean the par- 
ticular operation is usually encountered in the process. 


The first operation to be discussed is seed conditioning, Line 2. 

In our pilot plant work we nearly always use conditioned and equilibrated 
seed. This is done in order to make our pilot plant studies more reliable, 
and comparatle one with the other. For instance, we could not study adequately 
changes in rolling and cooking if the. tests were made on seed of varying 
moisture content, because the final results might be influenced more by any 
initial difference in seed moisture than by some of the differences in the 
experimental rolling and: cooking conditions. We prefer to handle seed with 
an initial moisture content of 7-10% and we usually add a calculated amount 
of water and hold the seed in @rums or other enclosure for 2! to-.72 hours to 
pee eee RO AE REO 

* 106 ona OnE of pence and elaneordiis Lines;3 — 4 will be dis- 
cussed fully tomorrow so I will pass over them here. For our pilot plant 
work; we usually purchase seed that have already been cleaned and delintered. 


The operation of hulling and hulls separation, line 5. is carried on 
mainly to facilitate the rolling, cooking and oil extraction operation. Whole 
cottonseed cannot be processed as efficiently as the meats. A sufficient amount 
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of hulls, usually the finer portions, are mixed with the meats in order to 
regulate the protein contents of the final cake or meal in any process used. 
Our general conclusions are, however, that in practically all cases, better 
extraction efficiency will result from as low a hull content as practical. 


It is obvious that an operator could take full advantage of this im- 
proved extraction efficiency and at the same time increase his mill capacity 
if he covld sell his meal products on a protein content basis above the 43% 
provided by the trading rules. If not, he may find it advantageous to remove 


as much hull material as possible and to add it back after extraction if the 
meal product he sells will permit it. 


Meats Conditioning. Regardless of the process used adequate meats 
conditioning ahead of rolling or flaking is a requisite. In our pilot plant 
work we condition the seed first but in special experimen:s to determine the 
effect of rolling and cooking on free gossypol reduction and on chemical 
properties of meal, we found important benefits from additional meat 
conditioning in which the moisture percentage was further increased. In mill 
operations this is usually done during conveying by the addition of measured 
amounts of water, steam, or both. 


For direct solvent extraction of uncooked meats it is necessary to 
adjust the moisture content of the meats to the optimum value for producing 
flakes which have characteristics that will permit satisfactory performance 
of the extractor. Some processors employing direct extraction prefer to add 
part of the moisture to biack seed and part to the meats; others heat or temper. 
the meats after moisture conditioning to about 170° F. before rolling, as is 
done in processing soybeans. 


Multi-Pass Rolling. Multi-pass rolling is of prime importance in 
filtration-extraction pre-press extraction, and pressure extraction, where 
cooking follows. For the direct extraction of uncooked flakes, multi-pass 
rolling is not desirable because of the great amount of fines produced. 


Many mill operators do not fully utilize the advantages of multi-pass 
rolling. It has been our experience at this Laboratory that to obtain the 
best results from cooking, in ‘any process, it is necessary to use severe multi- 
pass rolling of properly conditioned meats, using as high a moisture content 
aS possible without interfering with the operation of the rolls. 


Cooking. Cooking of flsekes is required for pressure extraction, prepress 
extraction, and filtration-extraction, © The cooking procedure used is similar 
for all, except that for filtration-extraction the cook is shorter, and a higher 
moisture content is used. The main purpose of cooking is to promote the flow 
of oil and thus to render the oil more easily extractable. Among the reported 
advantages of rolling and cooking shead of mechanical screw pressing are a 
greatly increased pressing capacity, reduction in horsepower, and improved oil 
and meal quality. Cooking also eliminates differences in processing character- 
istics from one cottonseed lot to another; by permitting moisture adjustment up 
or down prior to prepressing or direct extraction. cooking lessens the diffi- 
culties imposed by the varying moisture convents of raw cottonseed. Moreover, 
when cooking is used, the final, extracted meal product is a rich, golden-brown 
color. 


ok 
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Under selected conditions, pie ada: wietells 6 of the free gossypol 
content of the meal to recommended levels ( .03% .or less) can be accomplished 
during the cooking steps. Under these conditions the oil produced will also 
have relatively low gossypol content, making it much less susceptible to color 
reversion in storage (8). With properly conditioned and multi-pass rolled 
meats j hoes time can be shortened; and.temperatures can be in the low range 
of 215 to 225 F., allowing meals of relatively high protein solubility. 


For Hydraulic pressing, filtration-extraction, and for direct extraction 
of cooked flakes all of the reduction of free gossypol must be accomplished in 
the operations up to and including cooking. In the case of screw pressing and 
prepressing, further reductions of free gossypol can occur in the pressing 
operation (2, 3). 


The cooking operation is essential in filtration-extraction to obtain a 
material of the proper characteristics to promote rapid oil extraction and 
easy drainage of liquids on the filter. 


Drying and Cooling. In the screw press and prepress processes, drying 
‘after cooking is “necessary in order to reduce the moisture to a relatively low 
level to insure proper operation of the press (2). Drying is done either in 
‘the lower ring of a stack cooker or in separate Saunt and may involve an 
increase in the temperature of the meats of up to 250°R . For filtration-extraec- 
tion, the maximum temperatures reached are not nearly so high (210-230°F,), 


since the final material does not have to be so dry. 


Another difference in the processes is that for filtration-extraction 
: the hot°material after cooking has to be cooled to avout 140-150" P,, to 
impart the crisp condition which promotes oil extraction, filter drainage, 

“and lessens fines. Evaporative cooling, besides lowering the temperature, 
*, reduces simultaneously the moisture to the proper level for extraction. 


Prepressing, ( Grinding, _and Reconditioning. This group of operations 

is required only in the prepress process (2). Prepressing recovers more of 

the oil than the other three processes. About three-fourths of the oil is 

removed by the presses leaving about 10 percent in the cake. This oil is 

usually lighter in color than the oil extracted later, The two oils are 
oe mixed ang marketed: as one product. 
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Winsiderabl& ‘power is required in both the pressing and the grinding or 
pulverizing operations which follow. The resulting granular material is 
moistened to about 9-10 percent and conditioned at 140-150 F.. so that good 
flakes can be formed (2). 


Flaking, One pair-high, smooth flaking rolls are used. As has been 
mentioned. with direct extraction of uncooked meats the best possible flaking 
is required; with direct extraction of cooked meats flaking may or may not be 
employed. Good flaking is desired for prepress extraction, although in one 
commercial process the extraction of granulated press-cake, has eliminated the 
conditioning and flaking steps, with the disadvantage, however, of requiring 
a longer extraction time and a larger extractor. In filtration-extraction it 
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Sequence of Various Operations of Preparation Between 
Storage and Oil Extraction for Fine Methods of 
Processing Cottonseed 
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Grinding (overs) 
Final. Pressing 


Solvent ixtraction 


EA Re as Sa ig BR SOLVENT EXTRACTION 
Filtration 

Hydraulic oerew Pre-Press Extraction Direct 
Storage x xX X xX X 
Seed Condit ioning one Sune 2 X Xx x 
‘Cleaning x X Xx X ¥ 
Delintering x X x X X 
Hulling, Hull Separation x xX xX & x 
Meats Conditioning x x x x x 
Multipass Rolling X x x x 
Cooking : | X Xx 
Drying K Cx? 
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Cooling a | { 4 y 
HRP DYRS ARE x 
Grinding x 
Reconditioning x 
Rakin i Xx 
Screening x 
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-is. desirable to use a screening. operation in conjunction with the evaporative 
cooling step. ‘This helps to. break up the larger agglomerates formed in cooking, 
The "overs" on a 1/8" screen amount. to between 10% and 15% and consist mainly 
of larger hull fragments which have . eurled around some finer particles of meats. 
“his portion of the material must be opened up or "reformed" either by a mild 
“rolling or grinding operation.in order to promote extraction efficiency. 


CONCLUSIONS . In concluding eam remarks on preparation I would like to 
point ‘Out ; that, we have discussed 15.different operations and that each operation 
has a wide range of values for several imposed conditions, including temperature, 
moisture content duration. and others. The integrated operations included 
under preparation. thus include: almost. endless. possibilities of variability which 
are adjustable by the proper application of skills so that 2 variable raw 
material such as cottonseed can be processed through any one of the processes to 
produce substantially uniform products of the best sant ia and. for the saihedads 
cost compatible with each installation. 


We are adding continually to our knowledge of what to do and how to do it. 
Close cooperation between research, development, and production has lenghtened 
our strides. Continued interest support, encouragement, and hard work will 
help them continue.. ihe 


IMPROVEMENT IN CHR HYDRAULIC METHOD 
OF PROCESSING COTTONSEED 


By 
G. He HiGkox and.C. Ly Carter 
Engineering Experinent Station 
University of Tennessee 


A systematic study of the factors that are believed to control the 
efficiency of hydraulic pressing has. been carried out during the past’ three 
years at the Engineering Experiment Station of the University of Tennessee under 
& contract with the Department of Agriculture. Experiments were made in a small 
laboratory cooker and Carver laboratory presses to find the effect on residual 
oil of pressing temperature and moisture, hull content of the meal, total 
pressure applied to the cake and the rate of application of pressure, cake 
thickness, and drainage time. ‘The more important results were checked by tests 
in our operating mill. “ort : 


The range of variables was as follows: pressing temperature, 140, 170, 210, 
and 230 degrees F.; pressing moisture, 5 to. 15 percent; hull content, 29, 43.5 
and 54 percent of the dry, oil-free meal; total pressure on cake, 2000, 2900, 
and 1,000 psi;rate of application of pressure, 67 psi per min., and 500° psi per 
min.; cake thickness, 3/16 to 2-1/4 inches; and drainage time Touf2 min, to.2 
hours. 


The most significant result of the work was the discovery that there is‘a 
definite three-way relationship between residual oil, pressing temperature and 
cake moisture for every combination of the other processing variables. This was 
supported by mill tests that were made with an electrically-heated box. Data 
for typical mill conditions. are shown in Figure l. The star is located at the 
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cake moisture that will give the lowest residual oil in the cakes at the middle 
of the press. Since measurements of the cake temperatures have shown that the 
average temperature of the top and bottom cakes is usually 150 degrees F., or 
less, it is obvious from Figure 1 that preventing these cakes from cooling 
would result in a decided improvement, It is believed that this might be done 
with little expense by insulating the top and bottom of the press. There would 
be a slight advantage in heating the entire press to about 210 degrees F., and 
using a pressing moisture about one percent lower than the normal optimum, but 
it would be necessary to adjust both the temperature and moisture, since an 
inspection of Figure 1 shows the very peculiar fact that heating the presses 
without adjusting the moisture can actually increase the residual oil. On the 
basis of limited work, there is no evidence that either oil or meal quality is 
impaired by pressing temperatures up to 210 degrees F. 


Charts of the type of Figure 1 were obtained for various combinations of 
the other variables listed above. The results are summarized as follows: 


1. Meal should be pressed at the lowest hull content possible and 
adjusted to 41 percent protein after the cake is ground. 


€. In the range of 2000 to 4000 psi on the cake, residual oil is 
practically independent of total pressure for cake thicknesses of one 
inch or less. 


3. Residual oil is increased about O.1 percent for every additional 
1/16 inch thickness over 1/4 inch up to 1 inch. 


4, The minimum residual: oil may be Lowered by about 0.4 percent by 
applying the pressure slowly. 


2: Residual oil cannot be reduced more than about one-quarter to 
three-eights of a percent by extending the drainage time beyond 
35 minutes, 


Discussion 


Verdery: Some of the work on this subject was published 2 or 3 years ago. We 
put copper tubes in the drain pot under the hydraulic Dress, Inis 
additional heat did not give better extraction. The moisture was 
found to be lower in the heated boxes, All 13 boxes were heated. 
There was no appreciable increase in oil. Possibly we should have 
cooked at higher moistures. | : 


Hickox: At that temperature the moisture content is critical. The. moisture 
content must be controlled in rather narrow limits to realize an oil 
increase. 


Unknown: Meal was being put in press at a moisture of 7.5%. The meal was 
apparently drying out while being pressed. What do you mean by 
specific moisture? 


Hickox: Moisture referred to is the moisture after pressing or the final 
moisture. 
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Wells: Moisture is "as is"? (As distinguished from ary oil - free, hull-free 
basis) 


Hickox: Yes. 


Unknown: Do you recommend that. the pressures be increased slowly on the 
hydraulic press? ; 


Hickox: Yes, 
Same Unknown: What are the limits? 


Hickox: We increased the cake pressure on the press to 2000 lbs. psi in 
i minutes and to 2000 lbs psi in 30 minutes, We got better results 
at the lower rate, | 


Same Unknown: What would this pressure be on the gage? 
Gestrock: About OOO lbs. psi on the gage. 


Gastrock; Follow the 5% oil-content curve (on as is basis). There is no 
change in oil content over a large temperature range. Likewise 
if you go a little further, there is little change in oil content 
over a large moisture range. 


Hickox: Each range mentioned. ( by Mr. Gastrock) is only a part of the story. 
Our test tries to cover the entire field rather than just a line 
across the field. Juggle your operations until you can get where 
residual oil is a minimun. 


BREE RHEE 
HIGH CAPACITY EXPELLER PRESSING OF COTTONSEED 


John W. Dunning, A. P. Holly, Dean K. Bredeson 
The V. D. Anderson Co. 


In the last eighteen months, twenty-four mills have converted their equipment 
to press cottonseed by the high capacity Expeller method. Because of the rela- 
tively rapid conversion to this type of processing, we have been requested to 
review the results that can be. obtained by this method of pressing cottonseed 
and to discuss the factors that influence these results. 


High capacity Expeller pressing of cottonseed has come to mean the pressing 
of the meats from approximately fifty tons of cottonseed per 24 hour day per 
Expeller. This high capacity operation requires: (1) a good rolling of the 
meats; i.¢., thé usé of a 5-high 60" mill or its equivalent for rolling the meats 
from approximately 125 tons of cottonseed ‘per day; (2) cooking of the rolled 
meats at a minimum of 12% moisture at 190-205°F., for 15-20 minutes; (3) drying 
the cooked meats to 3-4% moisture content; and (4) pressing the cooked and dried 
meats in the Expeller, 
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Of these four steps, the cooking of the meats is of most importance. The 
attitude that operators of high capacity mills have toward cooking is well 
Summarized by Mr. C. M. Chandler in his article (1) on high capacity pressing 
of cottonseed. Mr. Chandler | iy 


(1) O11 Mill Gazetteer, 57, 25-26 (1952) 


states that “cooking ------ is certainly the most important phase of the 
Process. To properly cook cottonseed meats you must adequately roll the meats 
and you must use sufficient moisture during the cooking step". 


The preparation equipment required for high capacity pressing of cotton- 
Seed is standard. The Expeller shaft arrangements are the same as used for 
low capacity work, however the shafts are about doubled in speed so that the 
vertical worm rotates at 87 RPM and the horizontal worm at 45 RPM. Even though 
the equipment for high capacity pressing is standard, the equipment and methods 
of operation must be controlled within certain limits. in order to attain the 
desired results. . 


Let us now review some of the results from a few mills that are operating 
high capacity Expellers. The Simmons? Lubbock Cotton Oil Mill at Lubbock, 
Texas operated four Expellers for a little over two seasons on this type of 
work. Mr. thandler, their Superintendent, stated (1). that they averaged 4.254 
oil in meal when pressing 50 tons of seed per day per machine, Specifically, 
(2) Jr. Am. Oil Chem. Soc. 29, 627 (1952) during the month of October, 1951 
the Luboock Cotton Oil Mill Expellers averaged a little over 50 tons of cotton- 
seed per machine per day. The cake produced during this month averaged 4.1% 
oil; 43.1% protein at 8% moisture. During the month of February of 1951, the 
machines averaged 51.2 tons of cottonseed per day. During this month the cake 
averaged 4.0% oil and 44.6% protein ot & moisture. 

Another mill turned in a very commendable job in starting its high 
capacity Expellers. This mill began operations at an average of 49 tons of 
seed per day per’ machine. The values of oil in meal’ for the first seven days 
work are given in Table I. ae aes alee 


The data in Table II are from still another mill‘ and summarize the oil 
content of cakes produced over a seven day period two weeks after start up, 
This mill was pressing 42 tons of seed per day per machine. 

TABLE I 


Residual Oil in Meal During First Seven Days Operation 


A A CT a A et Nn cenremenpomarnfooomern 


Day Residual Oil 
ote Dee co et Sao eh FiO feats baat 
tial Nida aetbtneeecensssing : eS sect 
end Day 3-% 
Soy . ; k 2% 
uth Day 3.7% 
Stl. Day 3. %% 
6th Day 3.8% 
aa A) <a 82 pane separ 3.8% 
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TABLE IT 


Residual Oil-in Cake Two Weeks after Start-Up 


aE an ee nr emmepeoenened 
Day ~ Residual Oil 

nent eveeniiriniaeintsseoontije ie eemesivae-aerinicyeomeconetinseaay de 

ist Day vs stag a So 

~~ Ond Day 412% 

' 3rd Day 4, 20% 

kth Day 4 22% 

th Day 4.03% 

6th Day 07% 

7th Day 4.07% 


Data from one mill covered the averaged seed, meal and oil analyses for one 
weeks operation. This mill was pressing an average of 45 tons of seed per day 
per machine, These data are presented in Table Tit 


Another mill had a lint room capacity of 120 tons of seed per day. They, 
therefore, were pressing this capacity on three Expellers at 40 tons of seed 
per machine. Expellers in this mill, incidentally, have the same shaft speeds 
as those machines pressing 45-50 tons of seed per day. The-oil’ content in ° 
meals produced for three consecutive days are listed in Table IV. 


» TABLE: ITT 


Average Seed, Cake and O11 Analyses for One Weeks Operation 


ee 


Seed Analysis ,% Oil Analysis 

Total Torei on matter... omssase.0ae FePehoc eves seescievie csi neo 
MOTECULO ss thine ae an babs <5 Raa TEE Refining Loss.ssepessseeee doh 

Ppl cA ia'n so ee eWeek phage arn ees Refined Red. aces ene seca ed 

OSG leo oF et enrcnsaeecreer ds § -at900 Bleach COLON ss -chdae ses ed3h Yor i25)R 
POO is aaa eas tice ee ca a aca nee 3.91 


Cake Analysis 


Oil.wseas 4.1% 
Moisture. .8.0% 


Fe ee ie 


TABLE IV 


Residual Oil in Meal after Two Months Operation 


Oil in meal H20 in meal | ~ $tandard 
3.52% 8.0% ly 


3.58% 8.0% 48 
3.47% 8.0% 47 


eee Me 
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It is interesting to tabulate the oil content of meals produced in different 
mills, together with the capacity of the Expellers in these mills. These data 
are given in Table V. 


It is important that five of the seven oil content figures in Table V 
represent average operations for one or more months. The data indicate that 
there is no discernable relation petween capacity of the machine and the oil 
in the cake produced at these tonnages. Experience in different mills indicate 
that the specific mode of operation would undoubtedly affect the residual oil 
more, industry wide, than the difference between 4O and 50 tons capacity. The 
data does show, however, that an Expeller can press the meats from 50 tons of 
cottonseed per day yielding a meal containing less than 4.5% oil provided 
preparation conditions are properly controlled. 


What happens when these conditions are not properly controlled? The most 
apparent result is the production of high oil cake. In addition, the oil may 
be of poorer quality with respect to both refining loss and bleachability and 
the filter press cycles may become shorter. 

TABLE V 


Effect of Expeller Capacity on Oil in Cake 


Expeller capacity O1l in Sake 
Tons/day % 
LO 4,5 
2 1 
45 41 
9 3.8 
50 oe! 
ees Le 
Tie @ 4.0 


In reviewing specific conditions that cause poor results, let us in this 
discussion assume that a mill is mechanically in good condition; i.e., the 
conveyors, elevators, feeders and motors are properly sized and the Expellers 
are in good mechanical order. , 


The one factor that most often is responsible for poor results in high 
capacity pressing of cottonseed is the improper control over meats cooking. I 
should like, therefore, to review several examples of improper meats cooking 
to illustrate the deleterious effect of this factor on residual oils. 


Data from one mill indicate the effect of moisture in cottonseed meats 
during the cooking stage on the oil content of cakes. This mill was pressing 
45 tons of seed per day per machine. These data are summarized in Figure 1. It 
will be observed that there is a wide variation in oil content of cakes when 
relatively low moistures were employed during the cooking stage. Although there 
is no direct mathematical relationship between moisture during the cooking stage 
and the residual oil in the cake, the data in Figure 1 illustrates that low 
moisture content of meats during the cooking stage most always results in high 
oil content cakes. 
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Figure 1, Hffect of Moisture in Meats During Cookin¢ Stage on Oil 
in, Meal 3 
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oe outa ere was using three Expellers for high capacity pressing of cotton- 
ine ibe mi employed a stacked cooker for the cooking of the meats which was 
a maximum of 120 tons of seed per day. When operating at a capacity of 


100 to 120 tons of seed per day, th : 
his mi ine 
seed cakes as shown in Table vr. eed J cid trues, That ek 


TABLE VI 


Effect of Cooker and Expeller Capacities on Oil in Cake 


Mill Capacity Expeller Capacity, cial pg Standard 
Tons Tons/day each Cake ,% 
100 50 4.16 51.6 
120-129 O-43 4.19 50.0 
150 50 4.52 56.0 


mee seen plsdhttamsn nn tpepeneseance pants P st CAAA CDROOT CT CIOL 


Since the Expellers themselves, however, could process more than 40 tons 
of seed per day per machine, the capacity of the mill was increased to 150 tons 
of seed per day for the three machines but no additional cooking capacity was 
provided. During one month's operation at 150 tons of seed per day, the Expeller 
cakes averaged 4.524 residual oil at 8% moisture. This represents an increase 
of .33% oil in cake with a pliant capacity increase of a little under 30 tons of 
seed per day. 


Without discussing the economic advantages of stretching plant capacity, 
let us speculate on the effect of further increasing the capacity of the above 
plant. Although it is not mathematically proper to plot a line through only 
three experimental points, the speculation in this particular case may be of 
value. The line in Figure 2 represents our speculation. It indicates that the 
oil in cakes from the above mill tends’ to.increase noticeably above plant 4 
capacity of about 120 tons of seed per day, which is the stated maximum capacity 
of the cooker. At 150 tons of seed per day through the cooker, the line is curv~ 
ing up rapidly. We. would surmise from our speculation, therefore, that if the 
above mill were to have operated at a cooker capacity above 170 tons of seed per 
day the cake oils would have been in excess of 4.5%. We would further surmise 
that when rated cooker capacities are exceeded, cake oils tend to increase rapidly 
and the entire operation would tend to become more critical. 


Still another mill which was pressing 45 tons of cottonseed per day per 
Expeller was producing relatively high and variable oil content cakes. The 
temperature of the meats from the cooker ranged from 185-195°F. The moisture 
content of the meats during the cooking stage ranged from 11 to 12.5%. The meats 
after cooking were dried to’ approximately 4% moisture but still the Expeller cakes 
ranged in oil content from 5-7%. Upon visiting this mill, it was found that 
although the temperature and moisture conditions in the cooker as indicated by 
gauges and analyses were adequate, the time of cooking was actually two or three 
minutes instead of 15-20. I% was observed in this mill that water only was added 
to the meats in the top ring of the eooker. Jacket steam only was being used to 
raise the temperature of the meats from room temperature to the cooking temper- 
ature, As a consequence, the meats were just raised to the cooking temperature 
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Figure 2. Effect of Cooker Through-put of Oil in Cake. 
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and then discharged from the cooking vessel without pérmitting adequate time to 
complete the cooking process. As soon as sparge steam was used to replace some 
of the sparge water employed to moisten the meats in the top of the cooker, the 
Expeller operation corrected itself. Instead of 5-7% oil cakes that were being 
produced, 4.2% oil cakes resulted.’ In addition, the proper cooking of the meats 
increased the time between filter changes four-fold. 


There is one factor that must be borne in mind by those mills just starting 
a high capacity cottonseed pressing operation. One cannot expect the several 
items of equipment in a mill - the linters, separators, rolls, cooker, dryer and 
Expellers - to reach equilibrium operating ‘conditions in one or two hours, 
Adequate time. must be given for the various items of equipmen’ to be brought 
into’ balance.” This is "particularly true of the cooker, dryer and Expeller units. 
It has, been observed, for example, that moisture may be more readily evaporated 
from cooked méats than from raw meats. It is necessary, therefore, -to establish 
proper cooking conditions and then make final adjustments to the drying equipment, 
rather than to establish drying conditions and then make final adjustments to the 
cooking equipment.” é 


In the low capacity, single pressing of cottonseed wherein approximately 25 
tons of seed per day are handled per machine, rolling, cooking, drying and press 
maintenance must be controlled in order to produce good quality, slow break oil 
and to maintain a low oil content in cakes. These same factors of rolling, cook- 
ing and drying are even more necessary with high capacity pressing. Whether one 
is extracting oil from cottonseed in a hydraulic press, an Expeller, a screw 
press or by solvent extraction, each of these factors play a very ereat part in 
the results obtained. 


Discussion 


Allen Smith; With regard to the amount of live steam added to the meats, what 
ratio of steam to water is employed to bring the meats up to 12% moisture for 
cooking? How high do you go? # 


Dunning: Add as much live steam as your conditioning equipment can handle. Go 

as low as 11.5% moisture for cooking but no lower. Steam to water ratiog of 13 to 
12 and 14 to 13 will allow a shorter cooking time, When the cottonseed moisture 
is at 10-11% steam only should be used. However, when the moisture drops.to oh 
use 3 parts of steam to 1 part of water. int | * 


Verdery: In rating machines at 50 tons at 48 rpm (standard speed) what do you 
think difference will be when you drop back to 37 or 2h rpm? _ 


Dunning: I believe that 2-1/2% oil cakes can be made at standard speed, At 25- 
30 rpm, 2 lower oil cake is obtained than at 45 rpm. However, this can be vice 
verse. You cannot correlate percent oil in cake with rpm. 


Hickox: Does an increased speed result in an increased cake temperature? 


Dunning: No it is just the opposite. ‘The power consumption is slightly greater 
but you are doubling your capacity at the same time. Generolly the cake temper- 
ature is lower for two reasons: (1) the moisture in the cake is higher and (2) 
there is a shorter retention time and less pressure on the material, 
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Hickox; Does that fact fit on the general pattern of curves that I demonstrated? 
Dunning: I can’t say. | | | 
Hickox; Probably because there are so many factors to be considered. 
Dunning: Yes. 
Hickox: What is the temperature of the cake?. 
Dunning: I don't know but it is lower. 


Hickox: I can't answer if one quick squeeze would reduce the oil content. 


Allen Smith: What is the temperature of the meats to the expeller at the first 
stage of pressing? ; 

Dunning: Between 220°F., - 240° F, depending upon the amount of drying equipment 
available, 


Verdery: As low as possible and at the same time dry the meal. 


Moore: Have you noticed difference is residual oil in seed grown in different 
localities? Is there any difference in the operation of equipment? 


Dunning: We do not yet have enough data to draw a conclusion. The bulk of mills 
studied are in the dry. seed belt. 


Moore; They claim that in Arkansas, etc., they cannot get high speed operation 
and yet get residual oil down to 4 - 4.5%. Is there any foundation to this 
statement? 


Dunning: In Memphis they get residual oil in cake down to 4.1 - 4.2% at 50 tons, 
Is Memphis in the area of which you speak? 


Moore: Yes. 


Dunning: If Memphis is in the area of which you speak, there is no question 
that they can get specified residual oil. 


Roberts; What is the percent gossypol in the meal? F 


Dunning: .02 to ..Oh. 


VALLEY OILSEED PROCESSORS ASSOCIATION 
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COTTONSEED CLEANING AND LINTER CLEANING 


DEFINITION OF PROBLEMS 
By 


Ralph Woodruff, Chairman 
Valley Association Research Committee 


Early last year when we first began discussing the planning of our first 
clinic, several of us attended a meeting in Memphis, where the question was raised 
as to what could be done toward cleaning up our lint. Mills across the country 
had been laboring to overcome this problem without much success. We were at that 
time almost through with what had been one of the worst bolly seed crop we had 
ever garnered. We were, of course, concerned with quality price-wise, but even 
more we were concerned with the prospect, which was with us constantly, that we 
might not be able to market our production at all. This situation has not im- 
proved except that our seed from the 1952 crop was not quite as rough as before, 
Even so, we had some linters produced in the Mississippi Valley this year that 
were not eligible for tender under the Cottonseed Price Support Program and it 
is assumed they would not have been tenderable on contract if the Program had not 
been effected. I am of the opinion that favorable weather and a short ginning 
season contributed more toward our being able to get rid of our lint, than any- 
thing we did for ourselves this year. 


Be that as it may, we did get some concentration of thought and effort 
started toward a possible solution of this problem, which is two fold, pa ae 
better cleaning of seed and better cleaning of linters. The two cannot be 
separated. They go hand in hand. 


It has been our thinking that these difficulties could best be overcome 
by a discussion of ways and means here between the mill men, the machinery people 
and the laboratory staff. 


A great many of us are working on these problems individually but we feel 
that we need a clearing house for exchange of information and because it will take 
all of us working together fast to assure ourselves of a ready sale for our 
linters in the future. So with these objectives in mind we have arranged this 
meeting and a program which will afford an opportunity to appraise the progress 
being made, and spotlight the time and serious effort the processors and machinery 
manufacturers are devoting to solution of the problem, as well as to determine a 
future course of attack. 
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REPORT BY THE SUB-COMMITTEE ON SEED CLEANING 


By 
M. C. verdery, Committee Chad rman 
Anderson Clayton and Company, Inc. 


Last year at the first session of the Clinic the following men were appointed 
as a committee to study methods to improve PRseenh, means of cleaning cottonseed 
and attempt to develop improved devices. 


Mr. P,P. Wallace 

Mr. Allen Smith 

Mr. H. D. Reeves 

Mr. J. H..Brawner 

Mr. H. L. Craig 

Mr. M. C. Verdery, Chairman 


With such a competent and well rounded committee the Ghalmmomawan enthusiasti 
and entertained high hopes of doing this difficult job in short order and fully 
expected to be able to give you all of the answers at this session of the Clinic. 
I now regret to advise that such is not’ the case. 


.- On September 23, 1952, Memorandum No. l was forwarded to all committee 
members proposing a "Standard Procedure for determining Efficiency of Seed 
Cleaners" and suggesting it be adopted as the Standard for this committee. 
Several members acknowledged receipt of this memorandum and agreed with the 
procedure. A copy of the recommended procedure is attached hereto. 


On. October 10th Memorandum No. 2 was forwarded to all committee members 
commenting on various arrangements of seed cleaning in West Exas and suggesting 
tests and experiments at a large number of mills to determine if there is any 
significant difference in efficiency with existing equipment and the manner in 
which it is applied. Allen Smith followed through very nicely and made several 
tests and studies and will submit a very interesting report. No comments have 
been received from other committee members. A copy of Memorandum No. 2 is 
attached, hereto. 


This committee was fortunate in having some financial assistance from ACCO 
and complete cooperation from our mill organization at Lubbock. After many tests 
and experiments, which required hand picking hundreds of seed samples, the 
following conclusions were arrived at; 


A. The proposed “Standard Procedure for Determining Percentage of 
Recovery" by means of a 2-pound sample of seed is not sufficiently 
accurate and serious deviations in results were obtained. Quite a 

few comparative tests were made with 50-pound samples in accordance 
with standard seed grading procedure but the fluctuations were almost 

as bad as with the 2-pound samples. In view of these extreme variations 
in the percentage of foreign matter in cottonseed we believe it will be 
impossible to conduct a very accurate comparative test by analyzing the 
seed before and after cleaning. In view of these extreme variations in 
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the test results we will not burden you with the many pages of test 
data but will give you only the more significant averages and the 
data that we feel will be of some value. 


B. Over a period of years opinion has been about equally divided as to 

the advantage, or necessity, of Sand and Boll Reels ahead of Bauer 

Pneumatic Cleaners. Due to the fact that a large percentage of Missis- 

sippi Vailey mills have continued to use reels and very few, if any, 

West Texas mills, would indicate the Reel might be more applicable to 

seed of higher moisture content. It is also my personal opinion that 

most mills that were unsuccessful in eliminating reels did not have 

sufficient pneumatic cleaner capneity. A series of tests were recently 
conducted at Abilene to determine the efficiency of Bauer pneumatic + 
cleeners, with and without reels. This mill is equipped with three 

combination Sand and Boll Reels and four Bauer Pneumatic Cleaners, ~ 

handling approximately 180 tons of seed per 2k hours. Arrangements - 
were made for bypassing the reels and a large number of tests were 

made as outlined above. The average results were as follows: 


REELS AND CLEANERS - p_ REMOVAL 


Fines — Sticks Other Trash Total 
Reels © 72 11% 13% 23% 
Cleaner 9% 39% 60% 5 Ko 


CLEANERS ALONE 
Cleaners 954 Low 56% 59% 


From the ebove it was obvious that the pneumatic cleaners removed 
Just as much trash alone as with the reels ahead of them and that nothing 
at all was accomplished by using the reels. This conclusion is not 
entirely in disagreement with the results obtained by Mr. Smith at 
Memphis where the reels removed 17.5% of the sticks and the combined 
reels and cleaners removed a total of 30% of the sticks. Had Mr. Smith 
been in position to bypass the reels he may have reached the same: con- 
clusion we did at Abilene. The situation in Memphis might be entirely 
different from Abilene but I would venture to predict that if Mr. Smith 
could install one additional seed cleaner, so as to carry a lighter 
load on each machine, he would be able to eliminate the Sand and Boll 
Reel. 


C. Based on the theory that the limiting factor in the stick removing 
capacity of the Bauer Pneumatic Cleaner is the screening area and that 
with greater area it is possible to use smaller perforations on the top 
tray, & pneumatic cleaner at Lubbock was altered and two extra trays 
installed. This alteration was made in accordance with the attached 
drawing which calls for mounting one tray above the present assembly 
and one below and within the existing frame. By means of splitters 
under the feeder the load is equally divided between the two top trays 
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and the two lower trays, thereby cutting the load to each tray in half. 
This made it possible to use much smaller perforations, i.@., nothing 
over 1/2" on the top tray, and with much lighter loading on the two 
lower trays the sand and fine trash removal was facilitated. 


Average results from a large series of comparative tests between 
the standard 2-tray pneumatic cleaner and the double decked arrangement 
with four trays are as follows. These tests were conducted with the 
cleaners handling approximately 65 tons of seed each per day. 


% REMOVAL 
Total 
Sticks Qther Trash = (Includes fines) 
Standard Cleaner 30.8 41.5 50.7 
Double Deck a ie 53.6 SFat 


The above average results indicate an improvement of 30% in stick 
removal and 25% large trash, from which it is obvious that an alteration 
of this kind, particularly on the upper tray, is justified under almost 
any kind of operating conditions. 


On another very complete comparative test three 8-hour composite 
seed samples of 50 pounds eech were riffled down to 2 pounds and then 
hand picked giving the following average percent removal on standard 
Bauer Pneumatic Cleaners at Littlefield. These were checked against 
five 2-pound grab samples from the double deck cleaners at Lubbock 
with the following results which indicate more than 100% improvement 
in stick removal with the double deck machines. 


Fines Sticks Other Trash Total 
Standard Cleaner 73.2 18.9 46.6 48.2 
Double Deck 91.6 hh 2 53.7 58.2 


It should be pointed out that this improvement by double decking is 
‘ primarily in connection with sticks and large trash, in which we are 
primarily interested, and the added lower screen does little to increase 
removal of fine trash which is usually in excess of 854 even with a 
single tray. 


D. The application of the "Ro-Ball” principle, i.e., rubber balls sus- 
pended under the lower deck perforations of the pneumatic cleaner, is 
being used successfully at several mills and appears to be very helpful 
in keeping the herringbone metal from clogging with small seed and meats. 


The first application of this kind, that we know of, was made last 
year by Dick Taylor of Southland and since that time the idea has been 
picked up by several mills and we understand Bauer will soon be in 
position to furnish such equipment for application to their machines. 
By being assured of maintaining clean perforations at all times the 
cleaning efficiency will certainly be improved and at many mills will 
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ae ys di Seuediron on seed leant would not be complete without 

mention of the auxiliary basket cleaner recently developed and being 

used by Red Callaway at the-Plains Coop Mill in Iubbock. This device 

is certainly not the final answer to the problem but it does recover 
considerable trash, that would otherwise go to the linters. When Red 

was confronted with the problem of improving the quality of his chemical 
linters he designed and built this equipment white most of us were sitting 
around talking about the problem. . 


He first built and installed o” diameter basket cleaners on each 
first-cut linter, to receive thé seed as they are discharged from the 
gratefall. The basket is clothed with 1/8" x 1" vertical slotted metal 
and equipped with a spiked shaft similar to that used in « lint beater. 
With the sticks and other trash somewhat reduced in size, after going 
through the first cut linters, it is effective in removing a portion 
of the remaining trash. After finding this device successful after 
the first cut linters, he built similar machines and installed them on the 
front of the Bauer Pneumatic Cleaners. The seed from each cleaner is 
diverted and spouted from under the air chamber into the basket and 
then kicked back into i cg asia pad cleaner.” 


The basket cleaner on the first cut linters is removing about 
5.89 pounds of trash per ton of seed. -An analysis of this trash shows 
it to contain 8.4% sticks, 36.36 other trash, 41.64 small seed and meats, 
and 13. 1h lint. This total removal amounts to approximately +3% and 
allowing for the seed in meats, would amount to less than .2% trash. 
The actual stick removal of .03% is almost negligible. In spite of this 
relatively small percentage of removal with this device it is the best. 
contraption we have encountered for cleaning seed between the first 
and second. cut linters and is cer tainly a step in the right direction. 


The basket - sedans on the Bauer Cleaners are removing 1.14 
pounds of trash per ton of seed. This is a relatively small percentage 
of the total foreign matter left in seed but in ‘some casés, particularly 

where the seed cleaners are heavily loaded, it will do some good and 
until something better is developed the idea of removing a little trash 
at every opportunity will eventually add up Fed a considerable aniount. 


In Mr. Allen Smith's interesting report covering the Memphis mills 
he mentioned that during the latter part of the season one mill was 
working seed containing 2.64% foreign imtter and another mill 3,03%. 
In both cases after passing through the Sand and Boll Reels and the 
pneumatie cleaners, the seed still contained approximately 1.50% foreign 
matter. This checks very closely with many of our West Texas experiments 
which indicated the average seed’ cleaning equipment was removing less 
than half of the foreign matter and ‘with the best possible arrangement 
of equipment, did not exceed 60%. aie 


The West Texas mills have always had the reputation of receiving 
and working the trashiest seed of any mills in the business. It will 
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no doubt be of interest that the average foreign matter in the seed 
received this year by one of the large Lubbock mills was only 1.55%. 
During the latter part of.the season, during the month of February , 

the seed receipts averaged 3.60% foreign matter. Many individual loads 
ran as high as 6% and a few as high as 11%. 


Most of the West Texas mills have found that in working straight 
bollie seed, i.e,, in excess of 3% foreign matter, it is impossible 
to produce acceptable lint and have therefore resorted to, and perfected, 
a procedure for blending seed worked to the mill, By blending, and 
based on the above mentioned average trash content, it is usually 
possible to work seed with total foreign matter averaging between 
1-1/2% and 2%. With the seed cleaning machinery removing approximately 
halr of this foreign matter they still have somewhere between 3/4 of 1% 
and 1% foreign matter in seed going to the linters and require careful 
adjustment of the linters, ample lint beating capacity and every known 
device and gadget for supplementary cleaning and treating of the lint. 


SUMMARY AND RECOMMENDATIONS 


A. This committee urges that some better means of determining percent 
of recovery by seed cleaning equipment or some more effective way of 
comparing the relative efficiency of equipment be developed. 


B. This committee would not care to make a firm recommendation as to 

the necessity of Reels in the Mississippi Valley but based on experiments 
and experience in dry seed areas, it would appear that equally good or 
better results can be obtained by using ample capacity of pneumatic 
cleaners. Where it is found necessary or desirable to use Reels 
consideration should be given to minimize or eliminate the Sand. Reel 
and use the entire Reel capacity as a Boll Reel so as to use smaller 
perforations. This conclusion is based on the fact that ample pneumatic 
cleaner capacity will remove better than 90% of the fine trash and 
greater screening area is required for removing sticks and large trash. 


C. One of the most conclusive, and encouraging, experiments was in 
connection with the double decking of the Bauer Pneumatic Cleaners. 

By doubling the screening area of this machine the stick and large 
trash percentage removal is increased by at least 30% and in some cases 
better than 50%. It is believed that any mill may greatly improve their 
cleaning efficiency by making this alteration. 


D. The application of the "Ro-Ball" principal on the lower deck of the 


pneumatic cleaner is very helpful in preventing the sereen from clogging 
and thereby increases the cleaning efficiency in removing fine trash, 


E. It is recommended that consideration be given to the use of basket 
cleaners both after the Bauer Cleaner and after first cut linters and 
that further study be given auxiliary devices of this. kind... 


Wl. 


Ff. Manufacturers of grain cleaning machinery have not shown any great 
interest in this problem of .cleaning cottonseed and it is recommended 
that we continue to contact people like Hart Carter, Ro-Ball, Syntron, 
and of COUPES CRATE Ra cence attempt to interest them in the problen. 


G It is believed thet Mr, Gastrock's idea or siege tens down the seed 
cleaning operation into three or more phases, rather than attempting to 
do a complete separation in one or two stages as we now do, is one of 
the most. constructive ideas advanced so far. Segregeating certain 
‘fractions of the seed that might be well cleaned and then re-treating 
the balance of the load, and passing a small fraction of the seede’ 
along with the trash for re- treatment, and various combinations of the 
above, appear ‘to have considerable merit. Plans are now under way for 
making experiments with this theory in West Texas and it is urged and 
recommended that others make similar tests and, if possible, experiments 
be made by Mr. Gastrock in this laboratory. 


Discussion 


Question: What was the cost of converting the standard Bauer seed cleaner 
to the double-deck modification? 


Answer: For 7 machines about $10,000. 
Question: You could probably do the job over for less? 


Answer: Probably could. Bauer should consider putting the modified model 
on the market. 


KHEKERKEKEIE 


The Memorandum from M. C. Verdery, Chairman, to the members of the Sub-committee 
on Seed Cleaning follows: 


hh 


_ MEMORANDUM NO. 2. 
GENERAL DISCUSSION AND POSSIBLE IMPROVEMENTS _ 
TO EXISTING SEED CLEANING EQUIPMENT : 


Gentlemen; 


The problem of improved seed cleaning has. confronted the. cottonseed 
industry for many years but go far.no appreciable progress has been made and 
few, if any, new ideas have been advanced, 


he trend in recent years has been toward using a greater capacity of 
Pneumatic Cleaners and eliminating the sand and.boll reel, although many 
operators in the Mississippi Valley still advocate and continue to use both. 
Very likely ‘the boll. reel would show up to a better advantage on high moisture 
seed where stringy grabbots would tend to clog the perforations on the top tray 
of a Pneumatie Cleaner. On dry seed, with comple Pneumatic Cleaner capacity, i.e., 
50 to 60 tons per machine, a:boll reel is not usually considered necessary. 


Most mills that have been unsuccessful in eliminating boll reels have 
probably not had sufficient Pneumatic Cleaner capacity. For example, many mills 
have handled up to 160 tons of seed per day with a.boll reel.and two Pneumatic 
Cleaners and done a fair job of cleaning but definitely could not get by on the 
two cleaners alone. With three or four cleaners they might have successfully - 
eliminated the reels. sit | 5) a Pcie oe ee 


A mill in West Texas that crushes approximately 180 tons per day was 
equipped with three combination sand and boll reels and two Pneumatic Cleaners. 
They were unable to do a good job of cleaning without the reels. This year they 
have installed two additional Pneumatic Cleaners giving them a total of four 
(45 tons each). At this relatively light loading per machine they should be 
able to do a good job of cleaning but the reels will be available if needed, and 
experiments will be conducted with and without the reels to determine the effect 
on cleanliness with various percentages of trash in seed. It is believed that 
some very valuable and accurate data will be obtained from these tests, 


The results of a large number of tests on Pneumatic Cleaners in West 
Texas and analyses of the seed before and after cleaning, to determine the 
"Percentage of Removal", as covered by our Memorandum No. 1, reveals some 
interesting and startling information. With Pneumatic Cleaners handling from 
50 to 60 tons of seed per day and foreign matter in seed "ranging from 1-1/2% 
to 2-1/2%, the percentage of removal" ranged from 40% to 504. In no case were 
the cleaners removing much over half the total foreign matter. The balance of 
the trash was going on to the linters and contaminating the lint. A further 
breakdown of the trash removed indicated that in most cases the cleaners were 
removing up to 90% of the sand and fine trash and the low average percentage of 
removal was due to the fact that only 184 to 24% of the sticks and large trash 
was being removed, It was obvious that the sticks and large trash are difficult, 
if not impossible, to remove with existing equipment and of course it is a well- 
known fact that this large trash going to the linters is resulting in the shale 
and other foreign matter contaminating the lint. 
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On hand picked cotton, where the seed contain a small percentage of sticks 
and large trash, a Pneumatic Cleaner will do a reasonably good job of cleaning 
but the top tray, even with minimum size perforations, simply does not remove 
but a small percéntage of the sticks and large trash. A,boll reel, or scalping 
shaker, ahead of the Pneumatic Cleaners will do some good but whether it is 
sufficient to justify the additional investment and operating cost is proble- 
matical. Further tests should be conducted to determine exactly what percentage 
of. sticks and large trash can be removed by reels and scalping shakers. 


On the original installation at a mill in Las Cruces, New Mexico, handling 
approximately 100 tons of seed per day, an extra Pneumatic Cleaner was installed 
as a scalper, and operated in series with two additional Pneumatic Cleaners. With 
this arrangement. it was necessary to clothe the top tray of the scalping machine 
with extremely large perforations and although it did remove considerable trash 
ahead of the two remaining machines, the overall results were not at all satis- 
factory. Later on the system was rearranged and the three machines operated in 
parallel. In this manner it was possible to clothe the top trays with smaller 
perforations and the cleaning efficiency was much better than with thé original 
arrangement. In other workds, a single cleaning of the seed with lighter loads 
on each machine gave better results than double cleaning with the machines heavily 
loaded. 


The shakers on one of the Bauer cleaners at Lubbock were altered to give 
two top decks and two lower decks, thus doubling the screening surface. Scott 
‘and Fichter reported July 5, 1952, on 2a series of twelve tests comparing this 
altered cleaner with a standard cleaner. Average results for the twelve tests 
are given below. 


% Trash Removal Gain in Efficiency 
Altered Standard for Altered Cleaner 
Sticks 37 .O.g0 Beh 61.4% . 
Other Trash he .5 I> f L62 a. 
Total eG NE eS 41.0 


On basis of the above improvement the remaining cleaners at Dubbock 
have been altered to give the additional screening area. 


Brawner and Nisbet made small scale tests with top deck screens having 
ribs to make the sticks travel lengthwise and with flanged perforations to 
prevent sticks falling through with the seed. It is understood that similar 
special screens have been used successfully in connection with peanut cleaners 
and it is hoped that this principle may be applied to cottonseed for removing 
sticks. For the bottom deck a screen was made of 3/16" square key stock placed 
lengthwise on the deck with the edges up to form troughs. These troughs would 
cause the sticks to travel lengthwise and the bars were set 1/8" to 5/32" apart 
to allow the sticks to fall through with the smoli trash but to retain the seed, 
Similar slotted perforations have been designed from round bars and patented 
wire mesh construction and it is believed that this procedure might be perfected 
to remove some small sticks which work through the top screen with the seed. 
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Quite a few experiments are now being conducted using the Ro-Ball ; 
principle of rubber balls suspended under the lower deck screen of the Pneumatic 
Cleaners. This had: definite promise in that it keeps the-screen clean at all> 
times and prevents clogging with small seed and meats. Several companies are now 
working on'a practical design for applying this Ro-Ball principle to existing 
equipment. ot: bia < . AMS 


The purpose of the above general discussion is to bring out all possible 
ideas for improving existing equipment and to suggest that further experiments 
might be conducted: along these lines, I would like for all of the committee 
members to submit comments and suggestions to elaborate on the above general. - 
discussion and if you do not have any further ideas to’ suggest, -pleagse:- advise 
promptly so that this report may be forwarded into the Chairman of the committee. 


| I would also like to suggest that each membér of ‘the committee arrange to 
make analyses of the seed before and after cleaning to. determine the Percentage of 
Removal (as outlined in our Memorandum No. 1). under various operating conditions. 
It is believed that if we could obtain test ‘data’ from a total of 30 or 40 mills 
with: various types and combinations of seed cleaning equipment we might be able 
to develop some information that would be of value. We could than make a careful 
study of the mills getting the most efficient cleaning results, i.e,., highest 
Percentage of Recovery, and from this data determine the most efficient arrange- 
ment and usage of seed cleaning equipment. — , | 


In reporting on the proposed tests you should submit ‘the following-infor- 
mation: —* 32 ; t MoT: Ww “Teche 


A, Analyses of seed which will include percentage of trash 
. before ond after cleaning to-determine Percentage of 
Removal. SAREE | et Ede 


B. Number of reels and complete specifications such as size, 
speed, perforated metal, ete, 


C. Number pneumatic cleaners and complete specifications such 
as speed, size of perforated metal on each tray, etc. 


In future reports I think we should go into’ the question of completely — 
new machines and procedures and entirely different ideas for approaching the 
problem. : my : 


“Tt will appreciate hearing from all of you promptly and I might mention 
that as of this date I have only had two replies to my Memorandum No. 1. 


KEKE 
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DEVELOPMENTS IN COTTONSEED CLEANING IN TEXAS 


By 
Dick Taylor 
Southland Cotton Oil Company 


After reading Mr. Gastrock's advance copy of Cleaning of Cottonseed and 
Linters, there is not much left to say. His coverage on. the subject is very 
complete; he discusses several schemes which the speaker is not familiar with 
except from hearsay-some of them sound very good. Cleaning cottonseed and linters 
are so closely coupled, it is not practical to discuss one without bringing the 
other in on the discussions 


IT have had several years experience in the manufacture of linters. My 
experience has been with one concern, the geographical location of the plants 
owned by this concern has been such that the stick problem has.not given us too 
much trouble, -Our seed cleaning equipment consists entirely of Bauer #199 units- 
two units to the plant, and our plants work from 100 to 140 tons per day. I say 
entirely Bauer cleaners, I wish to make an exception to this statement and say 
that at two or three locations, we do have a nest of screw conveyors running over 
perforated metal to remove sand, dirt, and some small trash. 


The mechanical: gathering of cotton is rapidly eliminating the advantage our 
chain of mills has had and we are more and more faced with the proposition of 
sticks. And, we da.have some ideas on stick removal; however, we have not had an 
opportunity to give them a try and we hesitate to discuss a problem of such great 
importance without having made an effort to correct: the problem. © 


My épinion is that saw filing plays a very important part in the quality of 
lint produced. A needle pointed tooth will remove less bark from a stick than 
point will which is the width of the thickness of the saw. On the West Texas seed 
we have worked . we have found this to be true. 


We all know that a linter is the best seed cleaner we have up to this time. 
There is latitude for adjustments on a first cut linter in moting, etc., which 
allows for making oa good product from trashy seed. Trash in the first cut lint is 
not so objectionable as it is not used for chemical purposes. A first cut linter 
will dissolve sticks, burrs and heavy trash, most of which can be moted out, then 
a fairly simple cleaning operation between first and second cut linters will remove 
‘more objectionable foreign matter than can be removed any other way. 


We have one location where we are cleaning seed between third and fourth cut 
linters, this cleaner in actual operation is removing fifteen tons of black seed, 
meats and hulls, stick particles, leaf trash, etc., in 24 hours. This mill is 
working 140 tons of seed per diem. The seed going to the fourth cut linters are 
clean, and as most of the-black seed have been removed, the lint produced on the 
fourth cut linters is equal in quality to third cut. Aside from the advantage 
gained in cleaning, considerable tonnage advantage accrues. 28-141 saw linters 
are installed in the lint room - seven on each of the four cuts, the plant has 
averaged working 140 tons of seed per day, has produced 2h2- pounds of lint and 
motes per ton, has left 2% of lint on the seed and the average cellulose for the 


season is 77%. 


Of course, all seed cleaning operations should begin at the gin. 


HIKE 
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"USE: OF AIR SEPARATORS" 


By 
Allen Smith 
Perkins Oil Company 


This paper, as you see from our program, has to do with air separators. Air 
separators and electricity to me are similar in many respects, You remember the 
story of the student who knew what electricity was until he was asked by his 
' professor to define it, Your speaker is in the same category. We know some of 
the things electricity will and will not do. The same is true of air separators. 


Last Summer, following our first cottonseed processing clinic here at 
Southern Regional, Mr. Wallace, in co-operation with our mill superintendent, 
Mr. Caldwell, installed at our West Memphis plant four air separators. Two were 
placed in between our Bauer Bros. cleaner and lst cut linters and two were placed 
between lst and 2nd cut linters. They are removing a slight amount of shale, 
other trash and some faulty immature seed. The amount of sticks removed is nil 
when compared to the original content. Leter in this program both Mr. Wallace 
and your speaker will have further discussion regarding. the air separator as it 
has to do with "Cleaning Lint." 


To determine what each piece of seed cleaning equipment was doing - samples ~ 
were taken after each of the following places: (A) Seed House - (B) Sand ana 
Boll Reels - (C) Bauer Bros. Cleaners - (D) lst Air Separators - (E) First Cut 
Linters - (F) 2nd Air Separators - (G) Second Cut Linters - (H) Third Cut Linters 
and (I) Safety Shaker. Fines, sticks and other trash were determined as outlined 
in the first memorandum by Mr. Verdery. The results are as follows: 


Content % Removed 
Samples Taken 4% %, i a oe % % % % 
After Sticks Other Total Sticks Other Total 

Fines Trash F.M. Fines Trash F.M. 

Seed House 0.16 °° 0.0 0.44 1.30 - - - - 
Sand and Boll Reels U.03 » GO, 43 OR Mae YS 93.5 17.5 29.5 48.5 
Bauer Bros Oe aed 0.34. 0.63 99.8 30.0 22.5% £SeS 
Ist Air Separator O,00 es 0.3%: QrO2-. sc h00.0 0 BT «tome tal Sulu p52 3 
lst Cut Linter 9 ohemnel «hake OR Co ery eRe tr: Sos hoe) 56.8 71.5 
end Air Separator O05 0.09 O.22 0.36 90.6 76.3 50.0 74.5 
_ end Cut Linter 0.30% 0.02 Sg Le Bay eae G3 b ne DGnb 13-2: 75.8 
3rd Cut Linter iy de ek OL Lg ee ate TO Onis Set TL Bro2:8Q, 6 
Safety Shaker 3 wee es dice U otoe. 79.3. 94.8 78.9 83.4 


This data when put on graph paper visually stands out in your mind. The 
different colored lines tell the story from the seed house all the way to the 
hullers, The blue is for the fines. The red is for the sticks. The green is 
for the trash. The black line represents the combination of sticks and other 


trash. The colored lines at the bottom of the graph represent % content, while « 
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the corresponding color lines at the top of graph give you the picture as to the 
% removed at any and all points where samples were taken. 


Your speaker is of the opinion that our whole system of seed cleaning desper- 
ately needs drastic changes in design or a complete change in approach to the 
question of seed cleaning. . 


Results obtained at our Perkins plant in Memphis indicate that our sand 
and boll reels are doing a better job of removing sticks and other trash than 
our reels at West Memphis plant. At Perkins our ¢rush of 150 tons per day is 
divided between two reels. The intake end of the reel has 1/8" round hole metal, 
the discharge end has 1/2".round hole metal. . Perkins reels are removing 52% of 
the sticks and other trash. | 


West Memphis plant. has a boll and sand reel - 150 tons per day pass through 
the boll reel having 1/2" round hole metal, then pass through the sand reel 
having 1/8" x 1" slotted metal - West Memphis reels remove 24% of the sticks and 
other trash. ' 


Information obtained from Mr. Hassler of the Buckeye Memphis plant, states 
that trashy or late season seed worked this year, contained a total of 2.64% + 
foreign matter, At the first cut linter the seed having passed through sand 
and boll reel and Bauer cleaner, still contained 1.534 sticks and other trash. 


One more example - a spot check on seed milled at Southern Cotton Oil 
Company, Memphis - showed seed to contain 3.03% total foreign matter. After 
passing through sand and boll reel, Atlanta Utility cleaners, the total content 
Was 1.474% or a reduction of 51.5% total. The sticks and other trash removed 
amounted to 41% of original content, 


~In conclusion, let me try and compress this report by saying - First, in 
your speaker's opinion, none of our present day seed cleaning equipment is doing 
the job that.is expected or desired, Secondly - air separators under present 
setting and limited know-how are not removing the sticks, -- only 2 small amount 
of other trash and shale with some faulty and immature seed. However, we. do 
know that our second-cut lint has moved in the market at a premium above current 
price level. Also there are other factors to consider aside from air separators 
when quality of second cut lint is discussed. These factors no doubt. will be 
mentioned by Mr. Wallace just a bit later in this program. 


KHRKKHEKKHEKE 
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' RECENT DEVELOPMENTS: “AND sae edge i 
IN CLEANING COTTONSEED © | 


PART I 


By 
M. D. Woodruff * 
“Bauer eee Company 


. The problem of nase Rae elec: seé to the linters states in the cotton 
field but these comments will be limited to the oil mill proper; while recognizing 
that the problem as a whole can be aided by improvenents in issih pickers ane 
gins. 


Industrial progress OBénerdaay results bei the accumulative effect of small 
improvements. Occasionally, an industry benefits froma spéctacular piece of 
equipment or a new process, but this is the exception rather than the rule. In 
the past twenty years, the speed of a paper machine has doubled, yet its funda- 
mental. principles remain unchanged. It is essential to this step by step progress 
to be able to measure the performance of “the equipment, as ‘usually this type of 
progress consists of wigs ince forward while slipping back one. 


Shortly after hid: war, we tidings: in-an extensive co-operative develepndat 
.program with Buckeye Cotton Oil Co. One phase of this program was improvement 
in cleaning cottonseed. Recognizing the necessity’ for a means of measuring the 
dirt in cottonseed, we spent some time in an-attempt to develop a “reliable 
method. This cénsisted of sampling the seed, screening the sample to remove 
fine dirt and hand picking.the remainder. Being unable to duplicate results 
with this method, it was abandoned, The method finally selected was to weigh 
each dirt fraction coming from the cleaner. Knowing the weight of seed processed, 
we calculated the percent: of: dirt removal and using this method compared various 
modifications in the cleaner, The obvious fallacy was the assumption that seed 
coming to the cleaner had a uniform dirt content. Another weakness was the 
failure to identify the character of dirt which was removed. It is much easier 
to take out a pound of sand than a pound of sticks. " 


The business of tae Bauer Bros Co.; is basically the building of grinding 
and separating machines for the vegetable oil, pulp and paper, chemical and 
food industries. Methods learned in one industry can often be profitably 
employed in another. The pulp and paper industry has a dirt problem very similar 
to yours in that both industries are using natural raw materials which are subject 
to all the vagarities of nature. They too are receiving dirtier raw material due 
to high labor costs. To evaluate the effectiveness of cleaning devices, they 
employ the following method. 


One particular mill is testing four different centrifugal pulp cleaners and 
the arrangement is such that 14 samples are required, A technically trained man 
draws a sample of pulp and from this makes four sheets of paper about 8" in 
diameter and of equal weight. A code number is assigned each sheet and the dirt 
appearing on the surface is counted by three girls, successively, thus giving 
twelve values to the original sample. The averege of the twelve vales is con- 
sidered the dirt count of that sample. The dirt count is made by comparing a 


*Prescnted by W. C. Cantrell 
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Girt speck in the sheet with dirt specks of various geometrical shapes on a 
master sheet and the number assigned the dirt speck in the sample indicates the 
area of thay speck. When desired, the character of dirt is identified, such as 
bark, metal scale, rotten wood, etc. Experience has taught that 50 samples are 
indicative and that 200 samples are required to be conclusive. We at Bauer 

Bros failed to find a way to measure dirt in cottonseed because we were not 
conditioned to the enormous amount of work. required. Apparently, the only way 
to overcome sampling error is by taking so many semples that ‘the errors: cancel 
out. Obviously, if you sampled every portion of a ‘ton of cottonseed, you would 
have an accurate figure on the dirt content, 


Another company has completed a study of two different methods of removing 
dirt and in making this comparison 850 samples: from eath method was evaluated. 
The average of these samples showed the new system: to remove five times as much 
dirt as the old which is ao Significant difference, yet on twenty different: — 
occasions the samples showed the new method to be inferior. To measure small 
improvements, it is obvious that an accurate sampling and evaluation method must 
be enmployed.. i 34 . £ : 


In the writer's opinion, a sampling method should report all dirt and be 
capable of identifying various kinds. The method would be satisfactory for 
evaluating seed cleaning if it reported within 5% of the actual dirt content of 
the seed. It is. our opinion thet the Southern Regional Research Laboratory is 
the type of institution that can best establish a sampling evaluation procedure 
and we hope that they will undertake such a project. Even though the nethod : 
proves to be as laborious as that used in the pulp and paper industry, we would — 
recomend its adoption by the oil mill-industry and that industry would have to 
condition itself to such a lengthy and costly procedure if it wished to evaluate 
seed cleaners. ~ | rey . . 


Seed cleaning employs the following principles of separation; 


.- Sizing by screens 

- Pneumatic separation 

. Specific Gravity separation 
.. Magnetic separation 


EW 


Assume that a shaker five feed wide and ten feet long is clothed with 5/32" 
x 2" herringbone and that a layer of perfectly clean cottonseed is passing over 
it. Now add to the seed at the feed end a stick which is small enough to pass 
through the perforations. Sometime during ‘its travel it must work its way to 
the screen surface and the axis of the stick must‘align itself with the long axis 
of the slot so that gravity can-pull it through - otherwise it discharges with © 
the cottonseed, t is evident that separation by screens is a matter of prob- 
ability, so that if ten sticks are placed on the seed, possibly seven will go 
through. OE, OF dae RY «THES | p-(yereniee ce? ee 


“Pneumatic separation -also follows a rule of probability on any shape other ° 
than substantially spherical. - Consider a piece of boll lining the size of a °° 
nickel. We place it -in-an air current with the broad surface facing the oir 
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stream and the force of air against it is sufficient to readily lift it. However, 
should the edge be toward the air stream, the lifting effect isvebightes In- -- 
addition to the frontal area of a particle, another. factor influencing separation 
is interference with the cottonseed. The light piece may start to move with the 
air current when it is bumped into by a cottonseed and forced to travel in the 
latter's direction, In the fan hood of a cleaner the seed is thrown horizontally 
across a stream of air and in from 1/20 to 1/30 of a second we attempt to 
separate irregularly shaped, light weight particles from-seed. | Obviously the 
rule of probability applies to this type or .separation. . 


Specific gravity separation can only be applied successfully to the 
separation of bald seed and rocks as woolly seed tends to felt and travel as a 
blanket on a specific gravity deck. Here again the rule of probability applies 
as the frontal area of a bald seed varies considerably depending on whether its. 
long axis or its short axis is across the air current. 


Magnetic separation is the most positive of the methods employed and as it 
is, generally satisfactory, no further discussion of it will be made. 


While seed cleaning is limited by the rule of probability, we can still 
make use of the fact. First find the optimum capacity for cleaner operation and 
install sufficient machines to operate at about this capacity. If under these 
conditions a certain piece of equipment is 706 efficient and if seed is passed 
through two such units in series, the first will remove 70% and the second will 
remove 704 of the remaining 30% or 21% so the combined cleaning is now 91% 
efficient, Therefore, it is advisable to operate shakers in series with the 
main cleaners and to further supplement them by such devices as perforated bottom 
conveyors, and beaters in the seed discharge of the 199 Cleaners and in first 
cut linters, In other words, avail yourselves of every opportunity to remove 
some dirt from cottonseed as no known method cen yield perfect results. 


Embedded andentangled dirt adds to the difficulties of Cleaning. Another 
virtue of series operation is that mechanical handling will free dirt as the 
seed is transported from one piece of equipment to another. First cut linters 
are excellent agitators and shakers operating on seed from them will be able to 
remove dirt that was entangled in the lint during the first cleaning. It is our 
opinion that a series shaker with the entire twenty feet equipped with self- 
cleaning ball sash, placed between first and second cut linters, will remove a 
substantial quantity of sticks and boll fragnents. 


I have been advocating more cleaning equipment as a solution to the problem 
and to show that we are not going to extremes we will again make a comparison with 
the paper industry. It requires about 7 sq. ft. of screen plates to screen one 
ton of wood pulp in 24 hours. On this basis a 199 cleaner would handle a little 
over seven tons per day. 


The more seed is handled and cleaned, the greater will be the loss of lint 
with the dirt. It also is true that if the pneumatic separator is set to pull 
hard that some immature seed will be removed with the dirt. When these losses 
become excessive reclamation means will have to be employed to retrieve saleable 
products and such means are feasible. The operating personnel will have to. 
condition themselves to the use of more machinery than formerly, cleaners in 
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unaccustomed locations, and minor Ag Sears to recover the commercially useful 
products from the Girt dad it oh 


While we should ever be alert to the development and application of radi- 
cally new methods, yet success is still 90% perspiration and the people who 
patiently progress by modifying and improving the old methods have been rewarded. 
Sone of these improvements will now be described by Mr. M. E. Ginaven. 


‘PART @ 


By. 
M. E..Ginaven 
Bauer Bros Company 


It is the policy of The Bauer Bros Company to incorporate improvements in its 
products immediately after the completion of satisfactory laboratory or field 
tests. Following this procedure, we have constantly improved the functions; 

* simplified the construction and reduced the maintenance on our No. 199 Cotton- 

seed Cleaners. The 1953 model No. 199 is certainly a proven device, capable of 
doing a better job of cleaning cottonseed than any piece of machinery developed 
to this date. 


Even though our Company is 75 years old this month and we enjoy a world- 
wide reputation as manufacturers and engineers, we have never built a single 
piece of machinery that pleased every operator, or universally met all processing 
needs. Admittedly, the No. 199 Cleaner for cottonseed has limitations in 
capacity and efficiency and despite the expenditure of over $60,000, since 1945, 
only three or four’ major improvements and perhaps eet ‘minor changes have been 
re Seo feasible for commercial” use. 


‘Among the minot changes mde, we con oe 6 of gener al interest to most 
ee - 


1. Redesigned feeder for more. uniform delivery of: seed 
at lower rates. 

‘2, Incorporation of a Permanent Magnetic Separator under the feeder. 

3. Elinination of inlet feed roll. i708 

h. Completely redesigned frame and fan hood. 

5. Use of standard, interchangeable pillow blocks for mounting. both 
eccentric and fan shafts. 

6. New mittee mounted: yangers were aay Slaune for shaker mountings. 


So far as ee aye changes are cp tieahc ge it has been our observation that the 
mechanical screening ability of the No. 199 Cleaners has been doubled by the 
use of both flanged metal screens and self-cleaning wire screens. 


Flanged metal sash for the upper sheker are definitely superior to standard 
flat perforated sheets since they are physically much stronger and tend to 
remain flat. They also stay much cleaner, and certainly their ability to reject 
large debris, sticks, bolls, etc., is now well established. . 
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Recently, we undertood a cooperative development program with a West Texas 
group of mills with the object of improving the mechanical screening ability of © 
the lower shaker of the No. 199 Cleaner, where we normally remove small sticks, 
stems, black seeds, and sand. Since all screens or perforated sheets are sub- 
ject to blinding to some degree, and since the mechanical screening efficiency 
varies inversely with the amount of effective open area, we sought to achieve 
three things:- 


1. Provide as much open area as was feasible with rigid steel 
wires, or fabricated sheet steel shapes. 

2. Prevent in so far as possible the natural blinding of our sash. 

3. Provide a means of continuously ejecting any material that would 
become lodged in any opening. 


By trial, and much error, we have produced a practical screen having 
openings of approximately 1/8 inches by 2-3/4 inches. At the moment, we are 
in the process of making welding tools and fixtures for this lighter weight, 
more durable assembly, designed as a weldment of formed wires. We expect to be 
in production on these new sash in about 45 days. 


The Simmons Cotton Oil Mills, who have equipped their Cleaners with self- 
cleaning sand and stick sash, indicate that they will remove approximately twice 
the amount of small sticks as compared with the normal removal by standard 
perforated metal sash. Sand is also more readily eliminated from the seed. 


One large user of Bauer No. 199 Cleaners, the Plains Cooperative Oil Mill, 
has developed a means of obtaining additional screening area for small sticks and 
trash removal, by incorporating a small beater roll which works in close clearance 
with a sheet of perforated metal similar to that used on sand and stick screens, 
This unique design increases the dwell-time of the sticks on the screen area 
and in effect increases both the time and screen area factors of screening. Our 
observations concerning this device are limited to preliminary data which 
indicates that each unit will remove about 192 pounds of sticks and other small 
trash from 160,000 pounds of seed per day. This amounts to an added 0.1% of 
cleaning ability above our normal 1 to 9 percent total removal with standard 
cleaner equipment. The Plains Cooperative Oil Mill is currently planning to 
substitute about nine of their devices in series instead of using the lower 
shaker for the removal of small sticks and dirt. This experiment should reveal 
some interesting information. 


Using the dirt analysis method established by the Seed Cleaning Committee, 
the trash from the beater attachment fractionates as follows:-. 


Fines - LO .6% 
Sticks ‘on te 14.3% 
Other Trash - 45.1% 


It is interesting to note that the fines consisted of very small stem and 
boll fragments and practically no sand, indicating that the shakers of the 
cleaners are doing a fairly complete job of fine dirt removal, 
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Incidentally, the Plains Cooperative Oil Mill has issued an invitation to 
interested parties e visit their mill in Lubbock. 


There has en little ox no critiicd ol relative to the functioning of the 
pneumatic. section of our cottonseed cleaners, although about three years ago we 
did modify the interior to permit greater expansion of the air below the intakes 
to the -exheuster. This feature was adopted as a direct result of the studies . 
made by Mr. Verdery of The Anderson Clayton Company, and this modification is 
recommended for milis likely to encounter” light yi te seeds. - 


We, at Bauer rds Geman are ice HE eSLy interested in meeting the ‘require- 
ments of the cottonseed industry for improved machinery to meet new, or changing 
conditions. Admittedly, we are somewhat deliberate in all our investigations, 
but the apparent slowness. with which many development projects move, is in most 
eases off-set, by the satisfactory, and economical Sebi ee 23 the final 
products. ct #3, 


Our line of hulling, separating, hull ear eet hull delinting, and meal 
grinding machinery is entirely new since the war, and while we have retained the 
machine number, 199, since 1930, there is ‘Little in common with: today's equip- 
ment and the original seed cleaners, j 


General Discussion - wt 


F. M. Wells, Chairman, requested that anyone having ideas on solution of 
the problems present then. nad Jari. 


Smith; Mr. Verdery, why did you remove your sand and boll reels? 


Verdery: I just don't like boll reels, They take up lots of room and are not 
needed if pneumatic cleaners:are used. On the basis of our tests at Abilene we . 
found the reels were doing very little if any cleaning.- I believe that ‘elimina- 
tion of boll reels actually results in a better Sey ve where pneumatic 
eleaning is jused. 


Loggins; Could you .do the same work by adding another cleaner instead of double 
decking? 2 i’ : 


Verdery: No. One additional standard machine increases capacity only 50% whereas 
double decking two existing machines. would give you 100% increase in capacity. 
Besides double decking is cheaper. 


Unknown: Will any machine now on the market remove 100%: of: trash?» 


Verdery:. No. Our problem is one of doing a ‘better job with what equipment is 
presently available. A 304 improvement by making the best use of existing macttines 
is a scep in the right direction. We certainly are not we still. 


Unknown: Mr. Smith, did I understand you to say that after 1004 removal a fines 
some were put ae : Rae 


Smith: No. ‘The sand enti ‘volt neells took “out gus. The Bauer 3% more. The 
first air separator brought the total up to 100% trash removal. In subsequent 
delintering some seed were cut and some sticks ee ae up by the saws. This stuff 
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analyzed as fines in the final lint. 
Ginaven; I wish to point out that differences in the age of the equipment used 


has a Dearing on the results obtained. Mony of the machines in use today are 
20 years old and cannot be expected to do as good work as newer machines. 


“Martak; How many tons of seed per day are put through a Bauer Bros cleaner? 


Verdery: About 50 tons per machine for the standard Bauer Bros cleaner. If 
double decked the capacity is increased to 65 or 75’ tons if 1/2 in. perforated 
metal is used for the top screen. As the moisture content of the seed goes up 
the capacity may drop to 40 tons. . 


Stokes: If the cotton is well cleaned at the gin before ginning doés the farmer 
get more for his lint and seed? It seems to work out pretty well in the few 
cases we have tried; i.e., it appears to be a paying proposition for the ginner 
to preclean cotton. 


Verdery; .It all depends on the locality and the trading practices prevailing 
locally. Some ginners return the trash to the seed while others deliver clean 


seed by emptying trash from the seed rolls. 


Woodruff: Ginners could do better in many cases though some do a good job of 
seed cleaning. : 


Rogers: All seed as it comes from the gin are clean. Contamination comes from 
using the same equipment as is used for bringing in cotton to be ginned to 
deliver the seed to trucks or the seed house. Proper gin construction could 
eliminate this problem. 


Woodruff; We recognize that seed cleaning is an oit mill problem but some: work 
to improve it could be done at the gins. 


Rogers: Buckeye Cotton Oil Company. Any chemical which would dissolve the sticks 
would dissolve the lint first. I am glad that this cleaning work is now going 

on. I have been advocating it for years. Now that the competition from wood 
pulp is real we have to keep pace. 


statement by Dr. Burt Johnson 
National Cotton duncil of America 


The Cotton Council would like to help the ginners and oil mill operators. 
If you will let us know your problem definitely we can do some work with the 
ginners. Oil mills paying by grade would encourage cleaning by ginners. The 
appeal must be financial. The ginners must be educated. In our organization we 
have men who are pretty good at Going that. 


Stoneville is working on this problem. 
Sticks taken out by the overhead cleaners can be kept out of the seed. 


Sticks in the seed rolls go back into the seed. Sticks reaching the linter saws 
, cause most of the problem. Construction of gins makes avoidance of seed roll 
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sticks going back in the seed stream impossible. Prices of seed are set up with 
a 1% allowance for trash. Ginners are bound to take advantage of this setup. 


. Cleaning is‘a more difficult problem:than it was in the past because of 
more machine harvesting. When a precise statement of your problem is made we 
- will try. to begin work. Seteuerge : 


ope uares You Thee say that we hed ea have evs stumbling around trying 
- to understand our problems a little better. Conferences of this type are 
GaEelLy a help and are in the right Caner Lous 


SUBCOMMITTEE REPORT PREFACING PORTION OF PROGRAM DEVOTED © 
TO DISCUSSION OF eae an SS IN LINT CLEANING 


F. M. Wells, Chatirman 
Buckeye Cotton Oil Company 


Without going into any detailed discussion at the beginning of this after- 
-noon's program, let us try to define: in a general way just what place improved 
-lint cleaning has in the overall problem being discussed today. 


To establish a line of thinking, let us assume that at any one time we 
will be processing either (1) good, clean seed, (2) trashy seed but with 
satisfactory and effective cleaning equipment, or (3) trashy seed without clean- 
ing equipment. Of course, these three catagories do cover all possibilities in 
a very ss ag way only. 


Reon the some parts of the West, we have had, for the most part until the 
‘last two seasons, good, clean seed to process and a satisfactory market on which 
to dispose of lint. ‘Under such conditions, we cut and cleaned lint with no more 
concern than was caused by an occasional discount when cellulose. was low; and 
except with very dry seed of this type, we had little trouble keeping shale count 
or trash content down to a satisfactory point. Even when cellulose was low, the 
yield of lint: per ton of seed would normally be higher; and with a good market, 
we would about break even with prime grade. ‘The problem now with the portion of 
good seed received is:to cut.really good lint and” thereby improve our chances of 
trading off a little bad lint later on. These’ good seed also have to be put to 
other. good uses such as for blending with trashy seed to up grade lint from this 
portion of our receipts. At many mills, this has been the only way in which a 
salable lint could be cut from trashy seed. 


We need only to touch on the second condition of processing trashy seed 
with adequate cleaning equipment; if, when or where such conditions exist, one 
should be able to produce a lint of quality equal to that cut from good seed. 
However, if cleaning equipment is complicated by the use of several pieces of 
separating equipment , a complete study of the disposition of the various clean- 
ving fractions -niust be made in order to prevent valuable meats and fiber frac- 
tions: Grom. bonne discarded, 


The last pedis that of: processing trashy see & without satisfattor cy 
cleaning equipment, is, of course, the reason that we aré present here today. 
Very few of us would need to Panes our lint cutting and cleaning system if we 
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could clean these trashy seed adequately. There is no question that the con- 
sensus of those confronted with this problem is that given clean seed they could 
cut and bale good lint. All of us have some ideas on how to improve seed clean- 
ing; and from the discussions of the morning, we know that a lot of work has and 
is being done on this problem. However, a complete solution providing uniform 
and economical application at ell mills have not been found. Because of this, 
new lint cleaning developments have a unique position in this cooperative work to 
produce better lint. Any statements to the effect that given sufficiently good 
lint cleaning equipment we would not need to clean seed has, to say the least, 
little practical foundation. Such a condition is also practically inconceivable. 
However, there are certain ways which good lint cleaning equipment can ease the 
solution to our problems. Probably the most important is that improved lint 
cleaning equipment can or might provide temporary relief in lieu of improvements 
in seed cleaning. This might well be brought about by not knowing what to install ~ 
in the way of new seed cleaning equipment. In the discussion this afternoon 
quantitative data will be given which indicate that new lint cleaning equipment 
for such application may be available now. 


We want to emphasize again that the main purpose of improving lint cleaning 
to produce a satisfactory lint from trashy seed should be only as a matter of 
expediency and certainly at present cannot be considered a permanent solution to 
the trashy seed problem. The main pay-off for cleaning seed instead of lint, is 
the reduced lint loss which results when the amount of material cleaned from lint 
is reduced. Let us summarize then by saying that improved equipment and process- 
ing methods for lint cleaning are important; first, as applied in lieu of seed 
cleaning because of not knowing what to install; or second, to improve the 
quality of lint cut from dry or fragile seed; and third, should it prove 
economical to do so, to produce lint of extra quality from good seed. 


Our program this afternoon has purposely omitted any detailed discussions 
on the use of beaters for cleaning lint. Even though beaters probably will 
never become obsolete in lint cleaning, a discussion of beater use and operation 
would not be an economical use of time here. 


First, this afternoon, Mr. Lucien Cole of Industrial Machinery Company will 
bring us up-to-date on the latest developments in his work on centrifugal 
separators for removal of large foreign material particles from lint. Those of 
you who already have this equipment should be ready to give us the benefit of 
your experience as soon as Mr. Cole has completed his preliminary taik. 


DEVELOPMENTS IN CENTRIFUGAL SEPARATORS 


By 
Lucian Cole 
Industrial Machinery Company 


When we first started lint cleaning, it wasn't much of a job. There has 
been a lot of time and effort given to lint cleaning, and considerable progress 
has been made. However, the big job is to improve the cleaning fast enough to 
keep up with the contamination, or the job the cleaners are expected to do. 
Practically all of our Texas cotton is mechanically harvested. Combine that with 
a very dry year, and you find yourself trying to get seed out of sticks and trash, 
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rather than to get sticks and trash out of seed. So it may de.our best lint 
cleaner is a good seed cleaner. 


My experience in cleaning lint has brought me to the conclusion that it 
takes the combination of beating and pneumatic separation to do the job. It is 
my opinion that we have been going at the job the hard way. That is, our present 
beaters are clothed with 1/8" x 1" slotted metal, which only removes a part of 
the small shale and pepper. Then-a type of moting that only gets some of the 
seed and heavy hulls. The refuse is partially cleaned, and recycled back to the 
beater again. Recycling in this way I think, is about enough within itself to 
defeat our purpose. 


The cleaning job, in my opinion, will be ween easier done if we will clothe 
the beater with large enough perforations (probably. 3/8" round hole) to allow 
all trash and sticks to go through, and 75 to 80% of the lint to pass over this 
screen and out of the beater reasonably clean. From the beater, pass through a 
pneumatic: cleaner on its way to the bale press, The refuse from the top pass of 
beater goes thorugh enough pepper and shale beater to do most of the cleaning. 
Then passes through the pneumatic cleaner to bale press to be blended i lint 
from top section of beater, 


The pneumatic cleaner will remove foreign materials that is impossible to 
beat out, such as limb bark, fine pieces of splintered stalk, or limb stick and 
the white ‘pulp or shale. The cleaner is designed with two air chambers. The 
lint travels through the inner chamber by suction, in a circular movement, as 
it passes through the cleaner, which causes material heavier than lint to sling 
out against the wall of the inner chamber. This wall has orifices of proper size 
and location to jet out the foreign materials into the outer chamber. The air 
inlets for the outer chamber are so designed to cause a circular movement of air 
in the outer chamber similar to the action in the inner chamber. As: the foreign 
naterials are jetted through the orifice into the outer chamber, it is held 
against the outer wall to prevent it Meee sucked back through the orifices with 
the lint amt 


The pneumatic cleaners do théir best work with as low vacuum as you can have. 
That is, it is not advisable to attempt to suck the lint long distances to the 
cleaner, causing a high vacuum through your cleaner. Best results are- obtained 
where lint is dropped into cleanér from collector. If lint is to be picked up 
from beater to cleaner, pipe size and Mpa la air are important. 


The trash and shale is removed from pneumatic cleaner by small conveyor 
discharging through a plug, to seal off air. 


We are now building new machines for research work on both seed and lint 
cleaning. Some of these machines will be ready for testing within the very near 
future . : 

' Discussion 


Bremer: How near ready is this centrifugal separator for commercial use? 


Verdery; They are now on the morket. 
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Bremer; I have been led to believe that more experinenteii.on was required 
before the machine would be ready. 


Cole: It was a question of capacity at the time. We are now ready, I think, 
to meet any size demands. I am now the sole owner of the company and I can 
guarantee a much better company policy. The information you received was given 
out during’. the mavagensny change. ; Te 


PNEUMATIC LINT CLEANING - 


By 
M. C, Verdery 
Anderson Clayton and Company 


This report will deal primarily with pneumatic lint cleaners and similar 
devices for treating lint before and after lint beaters. Most of these tests 
were made at the Western Cottonoil Company at Lubbock which crushes approximately 
450 tons of seed per day, cuts approximately 124 pounds of lint from seed that 
average approximately 8% total lint. The mill is equipped with 72 Carver 176- 
saw linters with 18 linters each on first, second, third and fourth cuts. 


Last year one Industrial Pneumatic Cleaner was installed to handle all of 
the fourth cut lint from the robber line ahead of the beater. With this arrange- 
ment the cleaner was handling all of the lint from 18 fourth cut linters plus 
some recycled material from the second and third cut beaters and it was estimated 
to be handling approximately 750 pounds of lint per hour or 18,000 pounds per 
day. This pneumatic device removed considerable fine trash, shale, etc., and 
greatly relieved the total load of foreign matter in the lint going to the 
beaters. Unfortunately, most of the material removed by this device would 
normally be removed by the lint beater and only a slight improvement in the 
finished product was noted. 


The Lummus Super Jet Pneumatic Cleaner was installed in parallel with this 
Industrial Cleaner and valves installed so that the load of lint could be 
diverted from one to the other so that eccurate comparative tests could be made 
between the two pieces of equipment. An extensive series of tests indicated 
very little difference, if any, between the two machines. 


Later on, the Sumer Jet Cleaner was installed after the beaters to handle 
he entire production of second, third and fourth cut lint which amounted to 
approximately 54,000 pounds of lint per 2k hours. With an arrangement of this 
kind there is no question but that any foreign. matter removed would improve the 
quality of the lint accordingly as it would otherwise go directly to the baling 
press. This pneumatic cleaner working on the finished lint removes anywhere 
from 2 to 4 pounds of trash per bale of lint and it is believed to be. very nesD- 
ful in improving the quality of chemical linters. 


A further test was made in which the finished lint from the Super Jet 
Cleaner was passed through an Industrial Cleaner but by this time there was such 
a very small percentings of foreign matter left in.the lint it would not take out 
sufficient trash to justify its operation. 
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In ‘order to determine just what we were confronted with, o series of 1/d- 
pound second cut lint samples of acceptable quality were hand picked and found 
to contain anywhere fron ~20% to .304 foreign matter. This lint was acceptable 
to the chemical trade and we would Say is better than average West Texas second 
cut lint. It had already passed through the above mentioned series of pneumatic 
cleaners and, obviously, the difference between what we are now producing and 
what it will take to make the lint perfectly clean will range somewhere between 
1 and 2 pounds of very fine trash per bale of lint. There was absolutely no 
large trash particles in the samples and it consisted altogether of very small 
shale particles and broken stick fibers. . 


In order to get the final answer to the pneumatic lint cleaning problem 
the Lubbock mill was equipped with whirligigs on all lint flue collectors, 
moting slots (of our own design) on the second and third cut linters, pneumatic 
cleaners on the second, third and fourth cut robber lines, a pneumatic cleaner 
Tor the "recycled lint" and a Super Jet Pneumatic Cleaner on the finished lint. 
Analysis of the trash removed by all of these devices is tabulated below: 


TRASH REMOVED ROM LINT BY PNEUMATIC CLEANERS 
AND AUXILIARY DEVICES FROM WEST TEXAS SEE 


#/2. Hrs.  #/Ton seed #/Bale (600 ) 


Lint 

Ist Cut "“Whirligigs" 140 y31% v5 
end bai hy 5 ae pethieaghs 
-3ra nm 4 yo gate a 
hth a t sft ‘ 4 tps fs Bol 
3rd Cut Moting Slots . | 1378 bie 14.5 
wth rates Ya! Bid 773 Le7 872 
end Cut Pneumatic Cleaner (Ind.) 7 360 Pe 9G 3.8 
rq O* = ‘ 190 ed ee 
Linoe" fo gifitLovoss* q 605 1.3 6.4 
Reclaim Lint--Pneumatic Cleaner (Ind.) 1380 oe 14.6 

Finished Lint (2nd, 3rd and 4th)Pneu.cl. 

(Super Jet) 270 6 2.9 

TOTAL ~ 541h 12.01 57.10 


It is significant from the above data that the moting slots on the third 
and fourth cut linters are removing more trash than the pneumatic cleaners, which 
would indicate that any mills not equipped with such devices should give them 
serious consideration. 


It is also significant that the pneumatic cleaner handling the reclaimed 
or recycled lint is removing a large percentage of trash which, in this case, 
is very important as the reclaimed material is being recycled back to the fourth 
cut beater. _ . d . 


The pneumatic cleaner handling the finished lint is not removing a large 
“volume of trash but is taking out better than half of the foreign matter left 
in the lint at that point and if large foreign matter such as hull particles had 
not already been removed it would make an even better showing. It is believed 
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that the pneumatic cleaner after the lint beaters is of more value than eerore 
the lint beaters. ; 


It is concluded from this experience at Lubbock, where more pneumatic lint 
cleaning equipment was installed than would be practical in most mills, that 
pneumatic cleaning is not the final answer to making the best quality lint, 
although it is helpful and in order to accomplish the desired results we must 
make drastic improvements in seed cleaning. 


A description of the "Whirligig! 


By 
Redding Sims 
National Blow Pipe and Manufacturing Company 


What we have chosen to call the ‘Whirligig’, because the name is more or 
less descriptive, and happens to be a perfectly good English word, can be 
briefly described as follows. 


Four 90 ae elbows are fastened together, to make a continuous turn of 
360 degrees. hese clbows are made of rectangular section, so that as the air 
stream inside of same, whirls around, the heavier particles are naturally thrown 
to the outer walls of the elbows and shall tend to slide along these vertical 
walls in a thin plane, rather than at a point as would be the case if the elbows 
were of circular ection: 


Vertical slots are cut in these outer walls, and a piece of Piano hingetis 
welded to that edge of slot or louvre, on opposite side of the 'gdp’* over which 
the material is passing. The loose edge of this piano hinge is pushed into 
interior of elbow at an angle and adjusting screws permit them being set at vary- 
ing angles, and the aperture of the slots being increased or decreased. 


As any heavy material thrown to the outer wall, and traveling olong ‘same, 
reaches one of the louvres, the edge of the hinge projecting into-.the elbow, 
will tend to deflect the material to the outside of the elbow, where it can fall 
by gravity. 


It is quite obvious that such a device as described, must of necessity be on 
the suction side of the fan, for if it were blown into, ev erything would try to 
get out of the erbiarigntaasis 


When traveling at a sufficiently high speed, the centrifugal force of ‘the 
revolving air, will tend to throw out Lint as well as heavier materials; but 
since there is a vacuum within the 360 degree elbow, some air will attempt to 
enter at each louvre or slot. This entering air will tend to, and can be adjusted 
so that, it shall ‘suck! back the lint into the interior of ‘Whirligig’. 


By sealing the 360 degree elbows in a container, to collect the material 
thrown out, and to control the amount of air permitted to enter the 360 degrees 
of elbow, we can by adjusting louvres and amount of air permitted to enter, get 
a nice control over operations, and remove only hull particles, meats, etc,, while 
only a minimum of lint is taken out. Of course, adjustments are necessary, and 
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the access doors permit this. 


Since the operation of this device depends upon Centrifugal Force imparted 
to the material, to make it "hug! the outer periphery of the Whirligig!, it 
might be well to recall that. such centrifugal force depends upon the weight of 
the particle, its velocity of travel, and the diameter of the path of travel. 
The centrifugal force increases as the square of the velocity of travel, so by 
doubling the velocity we have four times as much force tending to throw the 
material to outer walls for scalping off... 


Naturally, as some air enters each slot due to suction on the inside, the 
volume of air within the 360 degree elbow is increased after each louvre, and 
more air passing through the equal area of section, means thatthe Sir travels 
faster and faster until it has completed the 360 degreés of travel. 


We recommend placing the Whirligig' on the line robbing the Lint Flue 
eyclone and sucking just enough air from the cyclone to properly convey the 
material; the ‘Whirligig! should be as close to the large cyclone as is possible; 
the stream of air being pulled through the 'Whirligig', must be regulated by 
speed of fan and/or blast gate or valve, to give enough velocity of travel, such 
valve should be between fan and 'Whirligigt., With only a minimum of air being 
admitted to the shell containing the 360 degrees of elbow, the travel of air, or 
the CFM should be such that it tends to throw out lint. By admitting more air 
into the shell the lint will cease to come out but the heavies will come out, of 
course adjustment of piano hinge louvres, eas well as those just mentioned, is 
essential. 


THE RELATIONSHIP OF FOREIGN MATTER CONTENT OF COTTONSEED To 
THE AMOUNT OF EQUIPMENT USED IN GINS FOR CLEANING SEED COTTON 


By 
Francis L. Gerdes, In Charge 
“Stoneville Cotton Laboratory 
Research and Testing Division 


The subject assigned to me was, "Applicetion of Seed Cotton Cleaning 
Equipment to Cottonseed and Linters"; but when preparing this paper, it occurred 
to me that a more fitting title for what I am to say would be, "The Relationship 
of Foreign Matter Content of Cottonseed to the Amount of Equipment Used in Gins 
for Cleaning Seed Cotton." This is especially true since the work of the U. S. 
Cotton Ginning Laboratory l/at. Stoneville, Miss., and of the one at Mesilla Park, 
N, Mexico, has been concerned primarily with evaluations of the effects of ginning 
machinery and operating practices upon the quality of the ginned lint. Recently, 
we have been engaged in the development of a cottonseed drier and cleaner. Prior 
to this activity, the work done at Stoneville on cleaning problems had been 
concerned chiefly with developing and testing equipment for cleaning seed cotton 
harvested by different methods under a wide range of conditions with a view to 
obtaining improvements in the grade of the ginned lint, 


1/ This laboratory is jointly operated: by the Bureau of Plant Industry , 
Soils, and Agriculturel Engineering of the Agricultural Research Administration 
and the Cotton Branch of the Production and Marketing Administration, U. S. Depart. 
ment of Agriculture. é sili 
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Observations during these tests have generally indicated that machines and 
processes which remove sufficient foreign matter from seed cotton to signi- 
ficantly enhance the value of the ginned lint also aid in providing cleanly 
ginned cottonseed which, when processed properly in oil mills, should, in turn, 
yield linters of acceptable quality, except on late-harvested, weather-damaged 
seed. Thus, as rapidly as improved seed cotton cleaning equipment has been 
adopted and used by ginners there should have been a proportionate increase in 
higher grade linters. On the other hand, it is conceivable that certain 
practices in seed cotton cleaning might result in crushing and breaking of large 
trash particles such as sticks and stems into small troublesome ones which 
escaped the ginning process along with the seed. 


To.provide a background for further discussion of the subject, the functions 
of cleaning units employed in gins need to be considered. In a cotton gin the 
cleaning equipment may range from a separator, 4-cylinder cleaner, and extractor 
feeders to several separators, 20 to 30 or even more cylinders for cleaning, 2 
overhead bur machines, 3 driers, and large-type double-extractor feeders, the 
extent of such equipment depending upon the prevailing harvesting practices, 
These combinations of cleaning machines may be supplemented by the newly developed 
lint clezners used to clean the lint after it is separated from the cottonseed. 
In the processes of cleaning cotton at modern, elaborately equipped gins, the 
seed cotton is -drawn from the wagon, truck, or: trailer through a 10- to 12-inch 
air pipe connected with a separator fitted with a screen through which the con- 
veying air, laden with fine trash, is exhausted. This process makes it possible 
for the seed cotton to be dropped through a vacuum wheel for placement in an air 
line. The cotton is then blown through a drying unit by heated air for the 
purpose of reducing the moisture content and thus facilitating the trash removal 
action of subsequent cleaning processes and to promote a smoother job of ginning, 
In an area where sand and unopened immature bolls are frequently components of 
the foreign matter present in the harvested cotton, air-line cleaners or hot air 
cleaners, fitted usually with 4 to 6, and sometimes as high as 16, cleaning 
cylinders, are used in the suction line ahead of the separator. The functions of 
the cleaner are to remove large quantities of sand and some sticks and stems 
from the cotton, and to open the bolls in a manner to increase the efficiency of 
subsequent extracting processes, 


After the cotton is dried, it-is blown or lat duped to cylinder cleaners. 
The conventional kgientatd is equipped with a spiked-drum or spider-type cylinder 
for carrying and "scrubbing" the seed cotton over wire mesh screens through which 
fine particles of leaf trash, dirt or sand, stems, and small sticks are expelled 
‘from the cotton. Sometimes the suction from a trash-disposal fan is connected 
with the trash hopper to increase the effectiveness of the cylinder cleaner. The 
number of cylinders in this cleaner ranges from 5 to 15. As the cotton leaves 
this cleaner, it is conveyed to the bur extracting machinery, the function of 
which is to remove burs, immature bolls, sticks and stems, as well as fine 
particles of trash, such as those removed. by cylinder cleaners. In noderate- 
capacity gins, one bur machine, ebout 10 to 14 feet in length, is used, while in 
high-capacity, 4- to 6-stand gin plants, the stream of cotton coming from the 
cleaner may be divided so that one portion is handled by one bur machine, and 
the other by a second bur machine. These bur machines use a slowly Beyolvine 
circular saw cylinder which is about 30 inches in diameter. The teeth of the 
saw hold locks off seed cotton, subject them to a carding and cleaning action as 
the cotton is spread across the periphery of the saw cylinder, and strip them 
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of the heavy trash and burs. These machines frequently have conventional spiked- 
drum-cleaning saad Insexe to supplement the cleaning:action of the sow cylinder. 


After the bur Sneed ies ia aais the seed cotton is discharged into con- 
ventional or newly developed cylinder cleaners for a further cleaning action. 
At this point, the cotton may be subjected to a drying action and possibly 
passed.through another 6- or 7-cylinder cleaner, or it may be dried en route 
from the bur machine to the cleaner. The cleaning at this stage may be a 6- 
to 15-cylinder cleaner or 2 inclined cleaners of 6 or 7 cylinders each. In some 
eases, a combined. bur extracting and large sized cylinder cleaning unit may be 
used in place of the separate machines heretofore mentioned. The next stage of 
cleaning comes in the unit extractor feeders after the cotton is dropped into a 
conveyor distributor and distributed to the feeders. The extractor feeding pro- 
cesses above each gin stand may involve either small or large unit extractors 
used separately, or a combination of two, one placed above the other, and some- 
times contain a cylinder cleaner attachment. Also, these machines may be equipped 
with drying elements for a final conditioning action on the seed cotton. These 
units are effective in removing burs, immature locks of ‘cotton, and-other foreign 
material left in the cotton by the overhead cleaning machinery. From the ex- 
tractor feeders, the cotton is fed to the gin stands at a controlled rate of 
feeding. 


The function of the early model’ gin stands was primarily that of separating 
the lint from the seed but, in’ modern gin stands, improvements have been made in 
huller fronts to increase their efficiency in eta large trash particles left 
in the cotton. Also, much effort has been put forth to improve the moting systems, 
and some unusual principles of moting and double. moting processes are incorporated 
in present-day designs of gin stands. 


With the elaborate systems of cleaning cotton prior to ginning just des- 
crihed, tests show that it is usually possible to remove about 60 percent of the 
foreign matter from' rough hand-picked cotton and mechanically picked cotton, 
.and 90 percent from snapped and from machine-stripped cotton. Of course, the 
gin stand itself supplements, to a small degree, the overhead cleaning action; 
but, even so, fine particles of vegetative matter, leaf particles, shale, etc., 
are left in the. lint and spread over the fiber to the extent of greatly detract- 
ing from the grade of cottons. that are roughly hand-picked or mechanically 
harvested even though this material is small in terms of weight. 


Shirley. analyzer tests show that, i a 500-potna bale of cotton, the 

foreign matter left in the lint after using on -effective seed cotton cleaning 
system, ranges from 10 to 20 pounds for clean hand-picked cotton having from 

50 to 150 pounds of trash when harvested; from 20 to 40 pounds for hand-snapped 
cotton, which at harvesting time contains 400 to 600 pounds of trash, the bulk 
of which is burs and stems; from 20 to 40 for mechanically: picked Cohan having 
foreign matter composed. primarily of green or dry leaf «particles amounting to 50 
to 7) pounds at picking time; and from 30 to 60, or more, for machine-stripped 
' cotton which at harvesting time generally cotitains from 800 to 1,200 pounds of 
sticks, stems, burs, and other foreign material like green bolls and leaves. 


~66- 


By the very fact that the foreign matter remaining in the ginned products 
has a tendency to become entangled with the ginned lint and not with the seed 

and because very little by weight is so held by the fibers, it can be seen that 
the cottonseed ginned from seed cotton cleaned in modern gins should be relativel: 
trash free, especially when hand picked or mechanically picked under proper 
conditions. This may not necessarily be the case with hand-snapped cotton 

having weather damaged burs that tend to break apart in the cleaning and extract- 
ing processes or with machine-stripped cotton containing an excess of sticks and 
stems when harvested, In the Mississippi Valley, cotton is not snapped until 
date in the season and machine stripping is not practiced, and yet the problem 

of concern to the group here today is in this area, making it advisable to © 
explore all possibilities for the production of linters not contaminated with 
foreign matter. These include the effects of gin cleaning as well as the in- 
fluence of harvesting methods employed in the area. 


Snapping, as practiced late in the season on weather-damaged cotton, embracec 
less than 0.5 percent of the production in Louisiana and only 6 percent in 
Mississippi in 1950 a) However, the percentages of the crop so harvested in 
the States to the north, having a shorter growing season, amounted to 13 percent 
in Tennessee, 19 percent in Arkansas, and 32 percent in Missouri (table LPP tan 
examination of the records of foreign matter content of the cottonseed produced 
in these states shows that the proportion of cottonseed having a foreign matter 
content of 2.1 percent and above was in direct relation to the percentage of 
cotton snapped, namely, 3.6, 5.7, 14.0, 14.5 and 34.9 percent, respectively 3/. 
The pattern for 1951 is similar when snapping percentages were 5, 3, 17, 20 and 
e7, respectively, and the proportions of seed having 2.1 percent. or higher 
foreign matter content were D SEIBs8, 13.0, 13.0 and 25 percent. 


A further indication that high foreign matter content of cottonseed is 
associated with the snapping method of harvesting employed late in the season 
is that cottonseed ginned from these harvestings average significantly higher 
in foreign matter content than those representing earlier pickings of seed 
cotton, This relationship would be even more striking if modernization of gins 
had not taken place. 


In the light of this information, it is evident that in any investigation 

of the source of excess foreign matter in linters, evaluations of late season 
cottonseed should be made as compared with those for early and midseason. Should 
the stage of harvesting and associated snapping method be found the main con- 
tributor to the problem, methods for producing cleaner cottonseed at gins need 
further exploration. While ginning on elaborately equipped gins offers a 
possibility for aid in the solution of the problem, operating practices of 
these gins in some instances leave much to be desired, and there still remains in 
use a high proportion of gins in the Mississippi Valley that are only moderately 
equipped insofar as seed cotton cleaning is concerned. 

Cin titan, eee Sickie pref 


2/ Charges for Cotton Ginning and Marketing Services and Related Date, 
Season 1950-51. U.S. Dept. of Agr., PMA, Cotton Branch, April 1952: 


of Cottonseed Quality in the United States, 1950. U.S. Dept. of Agr., 
PMA, Cotton Branch, Nov. 1951, 
Cottonseed Quality in the United States, 1951. U.S. Dept. of Agr., 
PMA, Cotton Branch, Nov. 1952, 
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Field studies made by the Cotton Branch in the Mississippi Valley in recent 
years show that while elaborately equipped gins received a higher proportion of: 
roughly harvested cotton late in the season than moderately equipped plants, the 
seed cotton after being subjected to cleaning in the two groups of gins had 
comparable foreign matter percentages ae This shows that adverse effects of 
excess foreign matter in cotton handled by the elaborate plants, above that for 
cotton received by the moderately equipped plants, were overcome by the extra 
cleaning equipment in the former. This relationship, of course, should also 
hold with the cottonseed. With trashiest late season machine-picked cotton 
averaging 14 percent in foreign matter content in the Mississippi Delta or about 
200 pounds per bale, the gin cleaning machinery reduced the trash content to less 
than 50 pounds per bale, giving an average grade of lint of almost Low Middling 
with which is usually associated a foreign matter content. of 35-0 pounds per bale. 
Thus, assuming that the gin stand itself removed only 5 pounds of trash, there 
would remain 10 pounds under extreme conditions to be discharged with the cotton- 
seed, or only 1.2 percent. ~In the case of moderately equipped plants involved in 
the study, similar calculations with the late season machine-picked cotton having 
140 pounds of foreign matter per bale shows that cleaning equipment removed 70 
pounds. With the lint grading Strict Good Ordinary, its trash content would be 
about 55 pounds per bale, leaving 15 pounds. Deducting 5 pounds for gin stand 
trash removal, the final percentage of foreign matter in the cottonseed would be 
about 1.2 percent. Thus, although modern gins received cotton containing a higher 
proportion of foreign matter than poorly equipped plants, their ginned products -~ 
lint and cottonseed--were as free of foreign matter as those ginned on plants with 
less cleaning equipment, 


Even in the elaborately equipped gins, there is a need for machines and 
processes for more effectively removing sticks and stems from snapped and machine 
harvested cotton. Also, the types of driers employed in gins have been designed 
vrimarily for drying the fiber in order to aid in the removal of foreign material 
and provide smoother ginned lint and not specitically ror arying une seed. By 
reference to the information given in table 1, it will be noted that the early 
harvested seed, which usually are of high moisture content, contain more foreign 
matter on the average than those ginned during midseason when the seed cotton is 
harvested in a drier. condition. 


The U. S. Cotton Ginning Laboratory has been alert to the needs of the 
ginning industry in connection with equipment and processes that will effectively 
remove sticks and stems from cotton and that will te technically and economically 
feasible in drying and cleaning cottonseed at a rate commensurate with the present 
capacity of gins. Accordingly, a project concerned with the development of equip- 
ment of this kind has been in active progress during recent years. At present, 
development work is being intensified on 2 device for effectively removing sticks 
from seed cotton; and as rapidly as refinements in this equipment are made by the 
engineers, evaluations are being done cooperatively at the Laboratory with a view 


by Ross, Jonn E., Jr., Montgomery, Robert A., and Fortenberry, William H., 
Costs and Quality of Cotton Ginning in Relation to Method of Harvesting and Type 
of Ginning Equipment, Yazoo-Miss. Delta, Seasons 1946-47 and 1947-48, U. S& Dept. 
of Agr., Cotton Branch, PMA, 1949. Processed. ; 

Hudson, James F., and Montgomery, Robert A., Quality of Ginning Services 
in Relation to Cost of Ginning in South Louisiana, 1948 and 1949. Louisiana 
Bulletin No. 450, March 1951. 
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to perfecting a machine which will ultimately accomplish the objectives oe the 
ae Te 8 and an of aa use in’ the gins 


The aches project which is under way at Stoneville which will be of interest 


_.,bo, this. group is the development of a cottonseed drier. Preliminary tests thus 


far have shown this. drier to be quite effective for drying seed of high moisture 
content and for the removal of foreign matter from the seed. Although the drier 
is being developed primarily for use in drying high moisture content seed and thus 
preserving them for planting purposes, it does have features incorporated in its 
design which along with drying make it appear very promising as a cleaner. Pre- 
liminary results have shown that as much as 90 percent of ‘the foreign matter can 
be removed from cottonseed which pass through’the drier. This foreign matter 
consists of sticks, leaf trash, and some grabbots. es! ae 


Along with the development work on ginning machines, heretofore discussed as 
being of interest to.cottonseed crushers, the Laboratory has provided the Agri- 
cultural Extension Services with information on operating practices that not only 
contribute to cleaner ginned lint but also to cleaner cottonseed produced at gins. 
Through these educational programs, ginners are being made acquainted with the 
advantages of producing clean seed both with respect to their increased value under 
the U. S. Official Grading system and to expanded market outlets for, and enhanced 
value. of, linters. For example, a féw years ago, it was not uncommon for ginners 
to divert the trash from the extractor feeders, the gin stand huller fronts and 
other machines to the cottonseed line to add weight, but this practice now is 
the exception rather than the rule, especially where seed are sold on grade, 
‘“Ginners are also being urged to dump the seed rolis pericdically in order to 
prevent undue accumulation of foreign matter like sticks and broken burs that may 
otherwise go into the seed. Through the educational program, it has been pointed 
out that the ginner loses by having to haul additiorial weight to the oil mill and 
also by having the seed bring a lower price because of reductions in grade due to 
excess foreign matter. nary 


KEKKEEREEERKEE YG 


“"Yge OF CARVER PNEUMATIC TEAC 


BY 
Allen Smith 
Perkins Oil Company... 


You will be glad to hear: that a fuller and more complete discussion.will 
follow this paper. The Carver Gin Company, through Mr. T. P. Wallace, has 
engineered and developed this pneumatic attachment. Your speaker wishes to 
mention briefly some of the high points and give you’ some figures and let Mr. 

Wallace then tell more about the use of the Carver Pneumatic gaa 


ok short time. pant you. can sire as remenbel, the question of lint quiasla ty had 
little place in: oil mill operation. Even with our old linter brushes turning 
fast enough to put everything, almost, into second cut lint and with very little 
lint cleaning the oi11 mills could not supply enough weight to satisfy the demand 
for second cut lint.’ Today, as you know, the situation has changed sii now 
demanding that. something be done about the quality of lint. ) 80, 
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Following you will find a table giving information as to the amount of lint 
on seed received, the amount left on the delinted seed and the analyses of our 
second cut lint. You will also find figures showing the calculated or expected 
lint yields. The colum at the right shows the difference between calculated 
and actual yields. These figures are composite averages of all the seed milled 
at both plants, Perkins and West Memphis for each season since 1946-1947. 


% Lint On Second Cut Lint a3 
Season Mill De- % % Yields Pounds 
Seed Linted Moisture Cellulose Calculated Actual Differenc: 
1946-47 10.81 1.48 hs hk 72.48 214.5 204.2 - 10.3 
1947-48 203528 116 7.93 72.90 204.6 191.5 - 13,1 
1948-49 10.36 1.53 6.32 7h..23 200.1 199.3 £°10.8 
194.9-50 10. R sia Si 6.48 74.90 200.4 194.5 - 5.9 
1950-51 LO veo. kee 8.03 69.6 201.8 193.254 ++ 3.6 
1951-52 RAG 2 gg ie 4 2 fate 72.6 192.2 LOD GL § covey red 
To Date 10.28 Lacd | Ge BeO 195.9 198.0 Plus 2.1 


In January 1951 our linters were converted from brush to pneumatic type 
linters. In October 1952 an improved type of Carver Pneumatic attachment was 
installed, By inspection of data from 1946-1947 through 1950-1951 we find that 
the mills failed by an average of 9.7 pounds per ton in producing the laboratory 
calculated yield, The first season, 1951-1952, that the Pneumatic linters were 
used, this difference between calculated and actual cut was reduced to 1.1 #/ton. 
This season 1952-1953 is not finished. However, you will note that the difference 
between calculated and actual cut is not a minus quantity but is 2.14/ton on the 
plus side of the ledger. 


As to the cellulose content of the lint, it is possible to adjust your air 
through this system in such a manner that the cellulose content will be in the 
range of first cut lint. Second cut lint has been produced having 80% cellulose 
content. This same lint ran about 74% cellulose when coming direct from the 
linters. This sounds good - however, when you figure your net returns for lint 
produced from one ton of cottonseed, the practice is better to cut as many pounds 
of lint as you can sell and let the cellulose content take care of itself. In 
other words, we discontinued making the 80% cellulose lint and baled up more 
pounds per ton at 75% cellulose content. As stated in my previous paper, this 
lint of 75% cellulose has been going to market at a premium above current price 
level. 


It has already been stated that we are using, in addition to reels and 
Bauer Bros Cleaners, the air separators at our West Memphis plant. At Memphis 
we do not have the air separators. Both mills are crushing about 150 tons per 
day - and our lint cut at each mill is about the same. The first cut at each 
mill will average more than 30% of our total cut. The total foreign matter, 
late season seed, is around 2% going to our mill. : 


In conclusion and before Mr. Wallace takes over, let me restate that the 
question of cellulose yield is not a problem. However, care must be taken in 
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adjusting your air in the system or else the cellulose content will be too high 
for most profitable operation. This pneumatic attachment is not removing 100% 
of shale and hull, but will produce under similar seed conditions and linter 
adjustments more pounds of lint of higher quality than we have been able to make 
with previous delinting equipment. 


KXKKEKKKKEKHE 
- CLEANING COTTON LINTERS 


By 
T. P. Wallace* 
Carver Cotton Gin Company 


The subject of cleaning lint has a long history which I will not attempt to 
go. into entirely but will endeavor to bring you up: to the present times 


All of you know that the wood pulp scare has been thrown at the mills for 
twenty years but this looks as though it has become a definite factor. and we have 
got to meet this challenge. 


On the subject of cleaning lint, there are several devices working on the end, 

all of which do some good but. not good enough. We have been working on an idea 

of cleaning lint as it is made on each individual. linter which has brought about 
the individual pneumatic linter attachment, therefore, we are only handling some 
twenty-five to fifty pounds of lint per ree: through this attachment in clean- 
ing lint in a smaller volume we get a better grade of lint. The quantity of lint 
handled depends, entirely: on the number of linters'and the cuts being made through 
the mill... 


It would involve a good deal of time to go into the various phases of the 
number of linters being used on Gat terent; cuts which has to be arranged to fit 
into individual mill problems, 


There are a good many of you gentlemen here that are using our pneumatic 
linter attachments and are familiar with this operation. We have here a cross 

- section of the pneumatic attachment and. I will point out the different phases in 
its operation. As to cleaning. second, third and fourth cut lint we have this 

“problem pretty well solved with our present seed cleaning machinery. and we are 
doing a good job. 


“We have got to-do something about cleaning cottonseed which.will take some 
of the burden off the first cut. linters which in-recent years have become our 
best seed cleaning machinery, however, this is affecting the grade of first cut 
linters. 


We have some samples to show anyone that is interested which I: believe will 
bring out the fine points of the pneumatic attachment. We now have sixteen mills 
in the memphis territory: equipped with the pneumatic attachments and theyos are all 
operating very: papbacachouy and are TEL OG excellent chemical ainhs, | 


; If any. of. the cottonseed oil mill managers or he teat a Ming would like to 
have further information after the meeting Mr. J. R. Hamlett or myself will be 


*Presented by Allen Smith 
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glad to discuss the matter further. 


KHXHXMHKKHK 
LINTER REQUIREMENTS FOR PAPER MANUFACTURE 


By 
B. B,.ANNIS 
Memphis, Tenn. 


For the past thirty years or more, the production of second cut linters 
has been controlled with the sole object of making a suitable raw material for 
dissolving pulp. The cleanliness of the seed and linters has been so controlled 
that the maximum amount of cellulose has been removed from the seed while in- 
corporating the least amount of undesirable trash in the resulting linters. 


Within the last decade, a gradually increasing amount of second cuts has 
been going to the fine writing paper manufacturers to be used in cotton content 
paper. The paper mills have taken these second cuts as they found them, but by 
limiting the percentage of linters in ‘the cotton content of the paper, they have 
been able to use them, 


Now that the oil mills are faced with a possible sharp curtailment of the 
dissolving pulp market, it will become increasingly desirable to make linters 
with specifications drawn for paper mill use, thus increasing this market as the 
dissolving pulp market declines. 


This type of linters will differ from that made for the chemical trade in 
two fundamental characteristics. First, the fibre becomes of primary importance 
rather than the chemical purity of the cellulose. This fibre does not neces- 
sarily have to be longer than the longest fibres in a second cut, but the content 
of short fibres and dust must be eliminated so that as much as possible of the 
linters content will have some fibre length.. The second fundamental difference 
is that of the character of the trash allowable. For instance, the more drastic 
chemical purification of dissolving pulp completely eliminated hull pepper, but 
as the paper manufacturer is trying to chemically treat his raw material as 
lightly as possible so that the strength of the fibre is retained, he finds that 
hull pepper remains as black specks which are very undesirable. On the other 
hand, light colored small bits of shale and sileas while undesirable, are not 
‘the major difficulty. ; 


In conclusion, may I point out that the future of the linters market may not 
be as gloomy as we have thought. The dissolving pulp manufacturers have been 
using something like 600,000 bales per year. At the worst, I doubt if this 
market will be more than cut in half. The paper hepurentiirers have been using 
between 40,000 and 80,000 bales per year, but can use at least five times this 
quantity if the Linters are made right. They can thus almost exactly absorb 

your lost chemical market if you are willing to face the problem squarely that 
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_ you must now produce three types of lint, namely: (1) a good staple first cut, 
(2) a clean uniform fibre second cut or middle cut, leaving at least 50 or 60 
pounds or more of fibre’on the seed, and (3) a shorter, clean, pure céllulose 
for dissolving pulp. Each oil mill should consider this problem seriously during 
the coming spring and early summer months so that if they find it advisable to 
_ produce for this new market, they can:rearrange their present equipment or add 
to it if necessary so that they will be ready this foll for any basic change in 
demand, — 2 aes Sie 1 ae 
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REPORT OF THE SUB-COMMITTEE ON LINT CLEANING 


By 
F, M, Wells, Chairman 
Buckeye Cotton Oil Company 


‘We want to talk a few minutes to try to follow up Mr. Verdery's discussion 
of an industry-wide attack on seed eleaning as applied:also to lint cleaning. 
Devoting our major effort to cleaning lint instead of to cleaning seed is tanta- 
mount to closing the barn doors after the bull is out. Without question, the 
basic problem is to improve seed cleaning. Even when this is done, we may be 
forced by market conditions to produce lint higher in quality than we now con- 
sider tobe satisfactory. Our old standards of lint quality may no longer apply. 
Our ultimate: goal may well be to produce economically lint with a very low con- 
‘tent of foreign material and up to near the pure lint cellulose content of 80-82%. 
We want not only to provide the pulp industry with the best possible lint, should 
it become necessary to do so, but we want also to attract other possible users 
by offering them-a clean product, rather than-a dirty one. 


' Let us base our approach on how an industry-wide attack can be made on where 
in the industry interest and help can be found. The only available places are: 
(1). oil mill operators, (2) equipment manufacturers, end (3) government and 
state research laboratories and institutions. 


Iv. Ort Si sis 


- Thé primary need: of oil mills in their attack on the lint quality problem is 
sto be able to défine specifically the source or cause of their problems. 
Generally, poor quality lint originates from either dry or fragile seed, 
trashy seed, or improper arrangement or operation of the processing equip- 
ment. Trouble stemming from these conditions are distinctly different and 
should be analyzed as such. ,,Let me sight-as an example a recent experience 
at one of our valiey mills. 


“For many years we had cut: as good-and:as much lint at this mill as at others. 
The records were good-and consistent, All linters were of the brush type and 
linter capacity: was adequate.- We had no motes conveyors under the second cut 
linters.: Last summer we installed conveying equipment to change from two to 
three cuts. At the beginning of the season we cut good lint. Lint quality 
stayed high until the seed being received became very dry. The seed were 
relatively clean. When we began processing these dry we had no trouble making 
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cellulose; but the shale count became too high. The problem was not a severe 


one as the trash content was just over that considered minimum for satis- 
factory quality. It was easy to see that the high shale count was caused by 
large hull particles only and not by broken trash. It took us some time to 
realize that the system as installed would be satisfactory for norma]. 
moisture seed but on dry seed the chipping of broken hulls in the third cut 
linters was the cause of the high shale count. The dry seed shattered in 
the second cut linters and no means had been provided for preventing these 
broken hulls from reaching the third cut linters. We did not want to shut 
down and make major changes in the system and by humidifying seed and in- 
stalling perforated conveyor box between second and third cut linters we 
were barely able to reduce shale count to a satisfactory level. While we 
are down this summer we will correct the situation by installing motes con- 
veyors under the second cut linters or by cleaning seed between second and 
third cut, 


We need to have a record of many experiences such as this to work on the 
problem industry-wide. Such problems with solutions when obtained should 
be sent to a clearing point for appraisal and publication to oil mill 
operators interested in cooperating in such a program. 


Equipment Manufacturers 


Any oil mill operators should feel it a privilege to cooperate with an 
equipment manufacturer in the test or development of new equipment. The 
equipment manufacturers return from such development must be in proportion 
to development expense and production costs. The equipment manufacturer 
cannot do development work as a token of charity to the oil milling 
industry and his return from such development, if successful, must be in 
proportion to development expense and production cost. We must provide in- 
centive for this development by not reproducing his equipment with our own 
means if the manufacturer is charging a fair price, and I am’sure that all 
of us will agree that the oil milling industry is supported by a group of 
equipment manufacturers with as good or better record for fair trading as 
that of any other industry association. 


It behooves the equipment manufacturer that once the development of. equipment 


is complete, to have for other prospective users specific details and quan- 
titative data as to what the equipment will and will not do. The analysis 
of the cleaning system given by Mr. Smith is typical of what would go far in 
selling any equipment when the results are sufficiently impressive. 


Government and State Research Laboratories 
sortie beeen aan ee ee ae we OE VOM. CS 


I know that all of us who received a copy of the preliminary working report 
by Mr. Gastrock were delightfully pleased at the scope and thoroughness with 
which he has already approached our lint quality problem. This shows real 
interest in our problem, and most of all the will to do something for the 
industry. Mr. Gastrock's Division can do nothing more than we help him to 
do by providing problems and suggested ideas for solutions and keeping him 
informed of the progress in improving lint at the many mills. I am sure 

we all commend him and his people very highly for this preliminary survey. 
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Let's support this work with our highest enthusiasm and cooperation. 


We must enlist other state ond national organizations also. We must 
publicize our problem to ginners in an effort to obtain their support. 


We can summarize these thoughts on an industry-wide attack on lint cleaning 
by saying that the collective work of the cooperating organizations will be 
successful to no greater extent than the degree of cooperation obtained from 
oil mill operators, 


We want to re-emphasize as being necessary to the proper functioning of the 
lint cleaning development program, the supplying by oil mill operators of 
all information on problems and progress in lint cleaning for publication by 
the sub-committee. In conjunction with the sub-committee on seed cleaning, 
the sub-committee on lint cleaning should secure as an advisory group to the 
Southern Regional Research Laboratory and other organizations. participating 
in this development program. Today's discussions as assembled and edited by 
the Laboratory will constitute the report of development work for improving 
lint cleaning for the current season, 


KEKKHE 
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Mareh 10, 1993 - 


RESOLVED by those attending the Cottonseed Processing Clinic of 
the Valley Oilseed Processors Association, Incorporated; — 


That, this second cottonseed processing clinic has stimulated 
interest of large numbers of the industry. It has brought about a much 
better understanding between industry and the members of the Southern 
Regional Research Laboratory which should lead to the continuance of a 


research program calculated to produce beneficial results, 


It is recognized by this group that basic or fundamental research 
is important and essential, but it is also our feeling that applied 
research is of equal importance. It is our hope that we can present to 
the Southern Regional Research Laboratory staff from time to time some 


of the pressing problems that confront this industry. 


As one of the evident demonstrations of applied research we have 
found the pilot plant facilities of the Laboratory to be of special 
interest. We would like to see these facilities expanded, if necessary, 
to undertake new studies that may arise. 


Signed: 
ds) Ba) PELEY soi, 


paneer eee mentee eemeaimeneeemente ene 
J. Re Mays, Jr. 


R. F. Patterson 
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March 10, 1953 


RESOLVED by those attending the Cottonseed Processing Clinic of 
the Valley Oilseed Processors Association, Incorporated: 


That we extend to Dr. Fisher and the Staff of the Southern Regional 
Research Laboratory our deep appreciation for the fine conference just 
concluded and the many courtesies extended to us during this conference 
including the making of hotel reservations. 


We also wish to express our appreciation to those who appeared on 
our program, realizing the amount of time and study that was necessary 
in the preparation of subjects discussed on the progran. 


Signed; 
deel Perry vr: 


Je R. Mays, Jr. 


R. S. Patterson 
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March 10, 1953 


RESOLVED that; 


| It is the sense of this meeting that our thanks be extended to 
the gentlemen composing the committees heading up this research program, 


and that the work be continued under the same committee set-up another 
+ 
year, 


Signed: 


J. Bs PERRY, JR. 


ieeeeeneeenneeineeen @ennanetaseemerememeneseenensen ene EE _ 


J. Re MAYS, JR. 


R. F. PATTERSON 


oe 
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Foreword: All information presented in this report including recommen- 
dations drawn therefrom are based on first hand information obtained during 


‘the first six weeks of a preliminary survey of current methods for cleaning 


cottonseed and linterg.° In presenting thé information thus far obtained 
in this preliminary survey along with the recommendations, it is not the 
intention of the authors, or the policy of the U. S. Department of 
Agriculture to promote or discredit any commercial make of cottonseed or 
linters cleaner, or other units used in this work; nor any manufacturers, 
distributors, or users of this equipment. The sole object of this report 
is to help focus attention on the problems presented, current efforts being 
undertaken to effect a solution, and possibilities for further work of an 
immediate and longer range nature. ! 


It is to be emphasized, too, that because of its present status the 
survey is not complete, further information will be sought-and collected 
and the authors will be receptive to any further pertinent information 
available from the industry. Thus, the findings should be considered as 
tentative and may be revised later ss additional information is received. 


Origin of the Problem: In the 5-year period prior to War I, 1910-19114, 
linters averaged 2.13 cents per pound, accounted for 4.5% of the value of 
the products derived from a ton of cottonseed and were produced at the rate 
of 63 pounds per ton of cottonseed. In the season 1950-51 linters averaged 
over 16 cents per pound, accounted for about 22 percent of the value of the 
products dérived from a ton of cottonseed and were produced at a rate of 
about 185 pounds per ton of cottonseed. 


his point of economic significance was achieved as a result of steadily 
increasing industrial requirements for linters. It was accentuated in 
1950-51 by a small crop of cottonseed. . 


Since 1950-51 the situation has deteriorated. Although overall demand 
for the products (both felting and chemical grades) in which linters are 
used remains good, competitive materials, chiefly dissolving grade wood pulp, 
are improving tremendously in quality and may soon be produced in quantity 
to meet all anticipated demands. Large current crops of cottonseed have 
resulted in an apparent oversupply of linters. However, of greatest sig- 
nificance in this competitive market is the ability to produce clean linters. 
The continuing increase in mechanical harvesting of cotton and the use of 
snapping, stripping, and sledding methods in gathering the crop have resulted 
in increasing percentages of foreign matter in the seed cotton as delivered 
to the gins. In spite of improvements in cleaning methods at the gins, the 
percentages of certain: types of potential linter-degrading foreign matter in 
the cottonseed as subsequently delivered to the mills is’ generally too high 
to allow effective removal by the standard types of oil mill seed cleaning 
equipiient. | , 


The problem was recognized and discussed in considerable detail at the 
First’ Processing Clinic, a working conference held at the Southern Regional 
Research Laboratory in cooperation with the Valley Oilseed Processors 
Association, April 14-15, 1952. , 
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During the current processing season the problem was reported to have 
grown worse and several months ago officials of the Valley Oilseed Processing 
Association conferred with members of the Oilseed Section of the Southern 
Regional Research Laboratory Research Council to determine if work could be 
undertaken by the Laboratory to improve the cleaning of cottonseed and 
linters, 


As a result of this conference,held at the beginning of this year, the 
Laboratory agreed to conduct a survey in an effort to determine the extent 
and seriousness of the problem, the possibilities of technological solution, 
and to indicate what contributions it might be able to make towards its 
solution. 


Basis for Report: This report. is based on first hand information obtained 
as a result of visits during the past six weeks to eight cottonseed oil 
mills, three cotton gins, one linters pulp plant, and three equipment manu- 
facturers. Thus far we have made visits to the Stoneville and Memphis 
areas of the Delta regiodn and to Lubbock and vicinity for the West Texas 
region, 


We have been assisted by the officials of the National Cotton Council 
and the National Cottonseed Products Association and have attended a con- 
ference called by the Valley Oilseed Processors Association in Memphis, 
Tennessee, where the problem in cleaning cottonseed and linters for this 
region was clearly defined. 


Phases of the problem were discussed with appropriate persons at the 
Southern Regional Research Laboratory such as members of the Cotton Mechani- 
cal Processing Division, Analytical and Physical Chemical Division, Cotton 
Fiber Research Division, Mechanical Service Division ue Engineering and 
Development Division. 


Conditions in the Delta Area: Harvesting methods used in this area are in 
process of change. Hand picking of cotton is rapidly being replaced by 
mechanical harvest ing. The mechanical cotton picker now harvests about 15 
percent of the crop, but its use is increasing. In many instances there is 

a lower percentage of foreign materials in cotton harvested by this method 
thee by hand picking. 


We have received scattered reports (sometimes contradictory) in connec- 
tion with the return of some foreign material removed from séed cotton. at 
the gins back into the cottonseed. In one report it was stated that on 
visits to gins, trash from super cleaners was observed flowing into the 
seed stream. Payment for cottonseed is largely on a weight basis with an 
allowance for one percent foreign material. This may be an inducement for 
returning trash to seed containing less than one percent foreign material. 


It was stated that the percentage of foreign material in cottonseed as 
received from the gins varies from 1-2 percent, and averages somewhat over 
L.O percent. 


-83- 


At the oil mills visited, sand and boll reels are used, generally, to 
remove large trash and sticks from the cottonseed before, it is passed to the 
Bauer Brothers No. 199 seed cleaning units with pneumatic attachments. 
Results of tests conducted at one mill indicate the. sand and boll reels 
remove about, 15-20% of the sticks and most of the fines and dirt. The 
Bauer Brothers cleaner practically completes the removal of the fines but 
when used following the reels, does not contribute much to stick removal. 


The moting device on the first cut linters removes about 1/3 of the total 
.trash (a large part of which is sticks);. however, sticks removed here have 


been subjected to considerable abrasion by the first cut linter saws and. 
much bark and fine splinters have been removed from them and thus become 


associated with the linters. 


One mill reported they could make acnenip ee second cut linters when the 
percentage of sticks was 0.2%, but 0.3% sticks would begin to give them 
trouble, With exceptionally dirty seed containing as much as 2 trash, it 
was impossible for this mill to produce a satisfactory grade of second cut 
linters from the seed, and the linters could only be sold at a considerable 
discount. 


From our visit to a lirnters pulp plant we observed that a new wet process 
for cleaning linters was being used to assure a clean raw material. Necessit; 
for clean linters was clearly evident throughout the bleaching process. 

Pulp in the form of sheets is examined against a lighted background for 
minute specks of foreign materials. 


It was suggested that use of air for separation of sticks from cotton- 
seed be avoided, if possible, due to rapid increase in power demand with 
capacity. (This is in contrast to the impression. received in the West Texas 
Area that air should be used if it contributes to the solution.) 


Conditions in the West Texas Area: The harvesting methods used in the West 


‘Texas region are different from those of the Delta, In the West Texas 


region, the cotton is hand-picked until the first frost occurs after which 
the remainder of the crop is sledded or stripped. This causes a sudden 
load on the mill and in some cases it is necessary to pile the seed on the 
ground until dt:-.can be transferred to PEP URES tanks or houses. 


Because of the high winds and dust storms in this area, a special 
variety of cotton is planted that matures early. he boll does nov open 
fully, thus protecting the cotton from damage due to storms and dust, There 
are about seven different varieties of cotton planted, each of which has 
advantages under certain soil conditions. 


Sterilization is necessary because of the pink boll worm. Approximately 
3/4 of the cotton-growing areas are affected by this pest. 


Out of the five mills visited, one reported rejection of several cars 
of linters because of excess trash, The foreign material in the cottonseed 
as received from the gins varies from 2-6 percent, and averages about 3% . 
Sticks average about 1% and fine trash lp. 
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They depend almost entirely upon shaker screens to remove the large 
foreign material, sand, and dirt that are generally removed by sand and boll 
reels in the Delta Area, These units, which are Bauer Brothers No. 199 
Seed Cleaning Units, remove about 50% of the trash from the cottonseed. 

Some sticks are removed by use of rotolifts equipped with slotted pipe. 

One mill visited makes four linter cuts, utilizing the fact that the 
linter machines are good cleaners, and that linters from the various cuts 
can be blended to obtain required quality. Lint beaters and pneumatic 
cleaners are used to further improve the quality of the linters. 


2.a. What they are doing about the problem in the Delta Area. An equipment 
manufacturer has developed a pneumatic attachment for the second cut linter 
machines. Use of this device has increased the cellulose content of linters 
by 3-4% and reduces dirt and trash content far enough to meet present 
standards when handling moderately trashy cottonseed. We were assured, 
however, that this device was not considered to be the final answer to the M 
cottonseed and linters cleaning problen. 


The "Whirligig" os manufactured by National Blow Pipe and Manufacturing 
Company, Limited, of New Orleans utilizes centrifugal force and is effective 
in removing some hulls, sticks, meats, etc., from first or second cut 
linters, We have no quantitative data on the performance of this unit but 
have observed it in operation. 


We attended a conference called by the Valley Oilseed Processors 
Association at which mill managers, equipment manufacturers, members of the 
National Cotton Council, and representatives of National Cottonseed Products 
Association, and the Production and Marketing Administration were present. 
At this meeting the following points were decided: 


A, The problem of cleaning cottonseed and linters is a problem of the 
oil mills. This decision, however, should not deter or diminish work in 
progress to improve seed cleaning at gins. 


B. The major problem of cleaning cottonseed and linters could be pin- 
_ pointed to one of removing the sticks. Existing methods for removing shale 
particles, hull bran and hull pepper from linters were deened satisfactory. 


C. If possible, the seed should be cleaned before they are stored. 


D. It would appear that a starting point for removal of trash from 
cottonseed should include the idea thet seed must be fed in a layer one 
seed thick, and this layer should be further spread out that enough space 
for separation is provided between individual particles of the stream, This 
should provide the greatest opportunity for separation of trash from seed. 


EH. We should try new approaches in solving this problem. It was stated 
that no radically new idea for the cleaning of cottonseed has been proposed 
during the past 25-30 years. (However, we found several approaches that 
seem new.) 
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F, Members of seed cleaning and linters cleaning committees were 
requested to. collect further data in connection with this problem and to 
submit same to chairman of the committees who would report findings during 
the Clinic on March 8 through 10, 


G. It was generally agreed that application of the reflux or recycling 
principle to the mechanism of seed cleaning operation should be investigated. 
“This principle involves multiple separating steps so grouped that at one end 
of the group essentially 100% clean seed are discharged.and that at the 
other end 100% trash and sticks are discharged and the intermediate steps 
are arranged for recycling in such a manner as to accomplish the first two 
results without unfavorably affecting the overall capacity of the systen. 
“The currently used linter bea ter system makes use, in part; of such a 
principle as proposed here. 


H, It was generally thought that it would be easier to remove the 
sticks and trash from the seed than to remove the seed from the sticks and 
the trash, Several approaches to the problem of cleaning cottonseed were 
mentioned and a general idea of each is included below: 


(a) Use of static electricity. 
(3 Use of a rotating slotted pipe shaft fitted with disks. Slots 


~~ are made in the ‘pipe parallel to the length. Disks fitted on this pipe are 


perpendicular to the pipe and are spaced to allow optimm flow of one seed 

thick layers of seed between them. When the shaft is rotated and suction 
applied to top of shaft, sticks may be pepe by the disks and seed 

allowed to pass into the pipe and be withdrawn 


(c) Use of a moving screen and plowing glk seed and mcr ageinst 
the underside of the screen allowing the seed to pass through ana the sticks 
to be removed. 


(a) Use of inclined shaker screens with four trays arranged for 
series flow and with perforations in each tray, different and increasing 
(in size of perforations) from the first to the fourth. At the end of each 
tray sticks are collected from the overs and the seed is routed. to the tray 
below. 


(e) Use of the general idea of an inclined saw tooth cleaner. 
This unit would closely resemble the six-cylinder inclined cleaners as used 
in the cotton gins. . 


What they are doing about cleaning cottonseed.in the West Texas Region. As 
in the Delta Area, mills in this region are trying to increase the effec- 
tiveness of existing equipment... For example, one has installed two extra 
trays on their Bauer. Brothers No..199 Seed Cleaning Unit, and another has 
developed and installed a basket type cleaner at the discharge end of the 
pneumatic attachment and following the first cut linters. Further efforts 
to improve the efficiency of separation of the Bauer unit include plans to 
rearrange the perforated metal suctions to produce a fraction containing a 
higher percentage of clean seed and another fraction having a high percen- 
tage of sticks, shale, and large trash. The overall purpose is ao more 
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efficient use of the large screening area of the enlarged Bauer unit. 
Possibility of recycling certain fractions to obtain pure seed fraction 
are being considered. 7 


they are also removing some sticks, most of the remaining sand, much 
pops, and much fine field trash after the Bauer Brothers No, 199 Seed 
Cleaning Unit, using the newly developed "Camco" or vasket-type cleaner. 


The basket type cleaner is also being used after the first cut linters 
where more sticks, pops, and fine trash are removed. 


One mill operator stated he had produced acceptable linters fron 
straight bollie seed, but now uses 1/2 vbollie seed and 1/2 early harvested 
seed (hand picked). | . 


One mill superintendent is of the opinion that several machines or 
devices are necessary to the cleening of cottonseed and linters since 
various types of foreign matter require cifferent means of separation. In 
this mill fractions from the shaker screens are separated further by 
pneumatic means to recover meats and seed and to discard sticks, sand, and 
fine field trash. Careful operation of the linter machines. and use of 
"Vacuum drops" and linter beaters allow him to produce acceptable second cut 
linters. 


Use of the Lucian Cole linters cleaner has been observed in the Lubbock 
area. This unit utilizes centrifugal force to throw out the heavies 
fraction from the linters. It consists of a spiral duct installed in a 
vertical position within an airtight cylindrical casing with the cross- 
section of the duct increasing towards the bottom or discharge end. Slots 
are provided at various locations on the outer circumference of the duct and 
air is allowed to enter at various heights. We have no quantitative date 
on the performance of this unit but have observed it in operation. It 
removes appreciable quantities of trash. Use of the "Whirligig" was also 
ovserved in the Lubbock Area. 


Overall Recommendations: 
fe Melee ssa die dln nett ternal st 
A. At Gins 


(1) The work of the Southern Regional Research Laboratory does not 
involve problems of the cotton gins, those being the work of the U. &. 
Cotton Ginning Laboratory at Stoneville, Mississippi, in another Bureau. 
This ginning laboratory, an oil mill, and.a.gin.in that vicinity were 
visited in order to obtain first hand Imowledge of the methods and 
practices in cleaning seed cotton and their relationship to the cleaning 
of cottonseed. Two important factors were found that have a direct effect 
upon the condition of the cottonseed as received at the Gil tet. 


These factors and recommended remedies follow: 
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‘{a) There is a general feeling that some of the trash removed from the 
seed during the ginning operations finds its way back into the cottonseed 
before it is shipped to the oil mill. Information should be sought con- 
cerning the extent of this practicé and an: ‘educational effort should be 
made to correct. the PROGHLSP Lf. found... 


(b) Removal of sticks as fast as Pi hecare accumulate ‘in the seed roll of the 
gin would prevent them from contacting the gin saws causing removal of 
bark from the sticks and production of the hairlike particles so objection~ 
_ able to users of second cut linters.for chemical purposes. Discussions 
with gin operators and technical personnel of oil mills ‘has resulted in an 
hl that might eliminate these sticks from the seed roll as they accumulat« 

Since this problem. falls within: the scope of work of the U. S. Cotton 
Ginning Laboratory at Stoneville, this idea should be submitted to them 
for further consideration. 


B. At the. Oil Mill 


It was pointed out by Vailey authorities that the problem of cleaning 
cottonseed or removing the sticks is. essentially a problem of oil mills. 
Several reasons were, given. to justify this attitude. First, is, the fact 
that since there are about 235 mills as compared. with about 7500 gins or 
a ratio of about 30 to 1, it would require considerably more time and 
money to equip all of these gins with stick removal units that would be 

required to, equip the mills. -Also, gins operate for only relatively 
short periods during the year averaging about 75 to 100 days. Oil mills 
run for longer periods, 200 to 300 days. Thus, about three times as much 
cleaning equipment would be required to .do the job at the gins as is re~- 
quired to do the same job at the oil mills.. It would be more efficiently 
used at the oil mills. In addition, it is possible. that a mill could 
receive clean seed from several gins, but it would require only a few 
loads of poorly cleaned seed from one or two other gins to make instal- 
lation of a stick removal unit. necessary at the mill. Further, we should 
not discount the possibility of removing: the - eticks at the-mill through 
modifications to. existing seed. cleaning. units, or by supplementing them 
with devices based on principles of separation ‘that are different from 

or more efficient than those used today. It was clearly brought out by 
Valley authorities,. however, that this assumption of responsibility by 
the mills should not cause relaxation on education efforts at the gins and 
in research programs to improve both seed’ cotton and cottonseed cles aning 

at the gins. 


While every effort is being made to clean cottonseed. in order to 
_insure clean linters, we should give some attention to the possibility of 
finding new markets for linters. This is considered wise because in the 
near future for some uses, “clean” linters may have to compete with sub- 
stitute products on price alone, What the next> few years Will bring in the 


dine of low cost substitute products is. hard to < iecaan ‘Buckeye and 


Hercules are working ° on new markets for, linters 


' Several ideas for separation of the sticks from cottonseed were 
‘offered by managers, superintendents of mills ,. and others. JA few of them 
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are listed below: 


A. Use of Electrostatic Force. Separation of the sticks because of 
their ability to carry a greater charge of electricity than the seed may 
have promise. Reports from-one mill working on this type separation 
indicate voltages in excess of 15,000 may be required for the separation, 
Further work is being carried out along these lines, ' 


B, Use of a spiked drum with spikes located close enough to support 
sticks horizontally and the drum rotating in opposition to the seed flow 
may be effective in carrying the sticks over’ to a separate outlet. A 
series of these units arrange one above the other with common seed and 
stick-and-large-trash outlets enclosed in | common casing may have possi- 
bilities. | " 


C. (a) Use of a moving metal screen having mesh size sufficiently 
large to allow passage of seed should remove sticks if the uncleaned seed 
is blown against the underside of the screen. 


(b) Use of supersonic sound waves to cause movement of the un- 
cleaned seed towards the moving screen in lieu of pneumatic means mentioned 
under C (a) above, : | 


D. Use of a revolving table onto which the cottonseed is fed at the 
center and the separation effected by centrifugal force. One report of a 
trial of this idea was not too encouraging. 


E. Use of a revolving hollow’shaft slotted and fitted with discs 
spaced to allow passage of seed but not sticks approaching parallel to 
axis of revolving shaft. Suction is to be maintained in the tube to 
remove the seed as they pass through the slots and enter the hollow shaft. 


Immediate Recommendations: Until the problem of removing sticks from 
cottonseed can be solved, we believe further attention should be given to 
the possibility of improving the usefulness of existing cleaning: equipment 
and the possibility of incorporating into their operation new ideas for 
separation of sticks and other foreign matter. ‘These suggestions include 
investigations which we believe could be classed as "short-term" or 
immediate investigations, as follows: . 


A. Increase the number of trays of the Bauer Brothers No. 199 Seed 
Cleaning Units from 2 to kh. Mr. Verdery has effected this improvement at 
the Western Cotton Oil Company. This spreads out the layers of seeds and 
makes it easier for seed to separate from the sticks. Smaller perfora- 
tions, about 7/16" in diameter, are used on the first two sections of 
the shaker. With the thinner layer of seed and trash, the seed and fine 
trash can pass through but more sticks are held, However, so that no 
seed are discharged with sticks, large openings 1/2" and larger are used 
at the lower ends of screens No, 1 and No. 2. These permit more sticks to 
pass through and to some extent, undo the good work of the first sections 
of these screens. Furthermore, the screens appear to be very lightly 
loaded over the lower half. ' 
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As now usea’the seréens No. 1 and No. 2 remove some sticks ana large 
trash and the screens No. 3 and No. 4 remove 90 to 95% of the fine trash. 


A further change contemplated involved using screen No. 3 also for 
stick and large trash removal, combining the "overs" from screens No. 1 
and No. 2 on screen No. 3. The use of small perforations "all the way" 
will be tried. Screen No. 4 will then receive the "throughs" from screens 
No.’ 1 and No. 2, and will be fitted with 1/8" x 1" slotted perforations 
to remove sand ind fine trash should be considered. 


The proper size perforated metal plate sections for the four trays, 
and their arrangement should be determined and possible use of the re- 


-eycling or “reflux" principle in Eeurkioa of pure fractions of seed and 


of sticks. and trash. 


-B. Use of the basket-type cleaner of "Camco" cleaner, as suggested 
by Mr. Callaway of the-Plains Co-op Mill at’ Lubbock, Texas, for further 
removal of sticks, small field trash, some shale, practically all sand 
and pops. 


NOTE; Use of this cleaner at the first cut linters will further help in 


improving the second -eut linters. 


We do not have much quantitative data on the effectiveness of this 
q' 


“ cheaner’as a stick remover, but we have observed its operation. It 


appears to be very effective for removal of sand and pops. It is not 
being recommended as the complete answer to the stick problem but it does 
remove some of them. 


C. Possible improvement in the pneumatic attachment for the Bauer 
Brothers No. 199 Seed Cleaning Unit. To date we have been unable to 
discuss this point with Bauer Brothers Company in the light of several 
suggestions we have received and until we can discuss these ideas with 
‘this company we forego further comment on this point. 


D. Proper operation of linter machines will help improve quality of 
the linters, . The quantity of motes should not be increased to a point 
beyond which there is decrease in. quality. Possibility of improving 
quality of linters by individual rather than header controlled suction 
should be considered. 


E. The pneumatic attachment for second cut linter machines as 
offered the Carver Cotton Gin Company removes considerable heavies from 
the second cut linters utilizing centrifugal separation and air aspiration 
principles. This attachment is not offered as the final answer to the 
cleaning of second cut linters. It was strongly recommended that "Wwe 
should make every effort to remove the sticks which is considered the main 
deterrent in producing acceptable linters.” 


What the Southern Regional Research Laboratory Might Do; A limited amount 
of exploratory work has been started on one idea using new methods and 
principles of separation hitherto unused in the mills. In this work, 


we 


mechanical means will be used to impart differential particle velocities 
or acceleration rates, directional or tengential, to effect separations 
in lieu of screening or aspiration methods which are now used and are 

not entirely satisfactory. We plan to utilize recycling or "reflux" 
principles in the event our first pass operations are partially effective, 


In the trial of this idea, a conveyor is being constructed with 
adjustable angle of inclination, and with variable speed drive. Belt 
speeds up to 5000 ft/min and angles of inclination up to approximately 
20° will be tried. 


Using the basic concept of feeding the seed onto the belt to obtain 
thickness not exceeding one seed thick, it may be possible to determine 
& critical angle of inclination and belt speed that will cause the sticks 
to line up parallel to the belt before they are thrown from the end. As 
explained previously, portions of seed from which some sticks have been 
separated will be recycled to increase the effectiveness of the separation 
until seed essentially free from sticks is obtained, 


Application of the above idea to the Cleaning of cottonseed before 
storage would be possible if belt speeds of 5000 ft/min are found 
effective. For example, calculations show that a 36" wide belt travel- 
ing at 1000 ft/min might handle approximately 225 tons cottonseed/day, 
and three such units travelling at 5000 ft/min, and arranged for recycling 
might handle over 1000 tons/day. Flow sheet for this idea follow: 
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(This summary of the ieetercukh was Punished on March 20; 1953, 50 trade 
HES. technical journals: See the oilseed, industry.) BM! 


Research on Cl leaning Sot tonkeed: and iierkers Urged oe Clinic 


. Better cleaning. of cotbenseba and better cleaning: of Ligteuey -- the 
sidmese-twin problems of cottonseed oil mills -- were featured at the Second 
Cottonseed Processing Clinic held March 9-10 at the Southern Regional Research 
‘Laboratory of the U. S. Department of Agriculture, Bureau of Agricultural and 
ee Chemistry in New Orleans, Louisiana. 


‘ Rolph Woodruff, ‘Osceola Products eee Osccola, Arkansas, Chairman 

-Of the Research Committee of the. Valley. Oilseed Processors: Associations: stated 
_ that better cleaning of seed and better cleaning of linters cannot be separatec 
_ they go hand in hand. He added: "A great many of us.are working.on these 

problems individually, but we feel that we need a clearing house for exchange 
- of information and because it will take all of us working together fast to 
assure ourselves of a ready sale for our linters in the future. So with these 
objectives in mind we have arranged this meeting and a progrem which will 
afford an opportunity to appraise the progress being made, and spotlight the 
time and serious effort the processors and machi nery manufacturers are devot- 
-ing to solution of.the problem, as well as to determine a future course of 
‘attack.": - 9 fO - 


- Eighty-nine representatives of tthe cottonseed, industry, state universities 
-and.state’ experiment stations and other federal agencies met with members of 
the Southern Laboratory. staff in.this working conference called: jointly by 

‘the Valley Oilseed Processors Association and the Bureau of Agricultural and 
Industrial Chemistry. 


Members of the VOPA Ney aes the. Polloyine refbfbiateish at- the nee of 
the meeting: "That this second clinic has stimulated the interest of large 
numbers of industry. It has brought about a: much better understanding of the 
problems involved which should lead to the continuance of 'a beneficial 
research progran, 


"Et de recognized by this group that basic or fundamental research is 
important and essential, but it is also our feeling that applied research 
is of equal importance... It is our hope that we can present to the SRRL staff 
from time to time some of the. elas problens that confront this romano 


. "As one of the evident donthetretions of seb es mapedikinete we ivare 
found the pilot-plant facilities of the Laboratory to.be of special interest. 
We would like.to see these facilities peipaapedan: if necessary, to undertake 
new studies that may arise." 


M. C. Verdery, Anderson Clayton and Company, Houston, ees Chairman of 
the Subcommittee on Cottonseed Cleaning, and F..M. Wells, Buckeye Cotton Oil 
Company, Cincinnati, Ohio, Chairman of the Subcommittee on Lint Cleaning, 
‘discussed these problems.on an industry-wide basis and made detailed recom- 
mendations for further work. Recent developments and experience’ in cleaning 
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cottonseed were presented by W. C. Cantrell and M. BE. Ginaven of the Bauer 
Brothers Company, Springfield, Ohio. The use of air separators in cleaning 
bolly cottonseed was discussed by Allen Smith, Chemist, of Perkins Oil Company, 
Memphis, ‘'ennessee. The developments in cottonseed cleaning in Texas were 
covered by Dick Taylor, Southland Cotton Oil Company, Waxahachie, Texas; and 
the cleaning of cottonseed and removal of hulls, meats, etc., between linter 
cuts were Ciscussed by the respective subcommittee chairmen. Discussing 
"Developments in Centrifugal Separators," Lucian Cole, Industrial Machinery 
Company, Fort Worth, Texas, reported on the results of the first year's 
experience with these machines. Francis L. Gerdes, USDA, Stoneville Cotton 
Laboratory, Stoneville, Mississippi, spoke on "Application of Seed Cotton 
Cleaning Equipment to Cottonseed and Linters." He stated that the ginner 
loses by having to haul additional weight to the oil mill and also by having 
the seed bring a lower price because of reductions in grade due to excess 
foreign matter. T. P. Wallace, Carver Cotton Gin Company, Memphis, Tennessee, 
advocated the processing of smaller quantities of lint per machine with the 
pneumatic linter attachment. "The smaller the volume, the better the grade," 
he added, Allen Smith said there must be a change in cottonseed cleaning 
equipment or new designs are necessary as “The present machines just aren't 
doing what we want them to do." 


Progress in USDA research on cottonseed utilization at the Southern 
Laboratory and under research contracts was reported on the opening day by 
T. H. Hopper. He outlined the areas of research involved in covering all 
phases of seed processing and of product utilization. These areas included 
composition of the cottonseed, processing of the seed, oil research, develop- 
ment of new products from cottonseed oil, fat emulsion investigations, and 
fundamental and background research such as determination of physical and 
chemical properties of oils and proteins and development and refinement of 
analytical methods. He pointed out that the work of the Eastern Laboratory 
on animal fats and of the Northern Laboratory on soybeans and soybean oil, 
while not a part of the cottonseed program, contributes helpful basic infor- 
mation and that the different programs are mutually beneficial. He empha- 
sized the need to maintain a broad perspective as to arcas in which research 
is needed to keep the cottonseed economy in balance. A. M. Altschul, 
Southern Laboratory, discussed research on conditions of processing to 
improve the quality of the oil and meal. This research, which is being 
conducted in cooperation with experiment stations, the National Cottonseed 
Products Association, the cottonseed industry, and other bureaus of the 
Department of Agriculture, has pointed the way to the more extensive 
utilization of cottonseed meal as a source of protein in hog and poultry 
rations, as well as in feed for cattle. FE. A. Gastrock, Southern Laboratory, 
reviewed pilot-plant experiments on relationship of conditions of processing 
in preparing cottonseed to processing efficiency and quality of peeduct. GC, 
H. Hickox, University of Tennessee, Knoxville, stated that experiments for 
the Department of Agriculture at the University on hydraulic pressing of 
cottonseed could help the cotton oil mill decrease the residual oil left in 
the cake by 1/2 to 1-1/2%. 


J. W. Dunning, V. D. Anderson Company, Cleveland, Ohio, reported that 
tests during the last three years on the preparation of cottonseed have 
permitted the doubling of the capacity of an expeller unit producing cotton- 
seed oil and that about 2 mills have converted to press cottonseed by this 
method during the past 18 months. 
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